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ABSTRACT 
The issue of water supply throughout the world is of concern for many reasons. It is 
projected that by the year 2025 two-thirds of the world's population will encounter 
moderate to severe water shortages. As a result of unsustainable development over the past 
decade, Thailand has faced pollution problems as well as the depletion of many natural 
resources. These problems have impacted on the country's main rivers (Chaopraya River, 
Thachine River, and the Bangpakong River), that are crucial to a sustainable economy, 
society, and culture. There needs to be a concentrated effort at all levels (individual to 
community) to address this problem. This thesis reports on a collaborative water 
conservation project undertaken in the Banmai and Bone market communities located on 
the banks of the Bangpakong River in Chachoengsao province, Thailand. The project was 
divided into three phases. 
In the first phase a qualitative research paradigm was used to gain an understanding of 
sixteen Bangpakong River stakeholders' perceptions of the river and to determine the 
factors motivating or constraining their water conservation behaviour. Information 
obtained in this phase was used to construct a questionnaire to measure a range of variables 
associated with water conservation behaviours and to provide a framework for the 
subsequent phases of the study. The second phase used the information accumulated in 
phase one and involved twenty community leaders in partial participant action research in 
order to obtain solutions for solving the water pollution problem, plan an appropriate Water 
Conservation Campaign and empower the leaders to mobilise community members. The 
third phase, the community-based Water Conservation Campaign planned by the 
community leaders in phase two was implemented over a six month period. 
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Prior to the campaign, immediately following the campaign and three months after the 
completion of the campaign a sample of 110 community members completed a 
questionnaire designed to assess the effectiveness of the campaign and to determine the 
factors predicting their intention to conserve water. An additional 109 participants from 
Bang-Wua, and Bangkhla market community which was not involved in the campaign also 
completed the questionnaire as a control group. Multiple Regressions and repeated 
MANCOVA indicated that the Water Conservation Campaign had a significant effect on 
the participants in the experimental group across times in six aspects; namely Knowledge, 
Attitudes, Past Behaviour, Perceived Behaviour Control, Situational Supporters, and also 
the Intention to Conserve Water. However it did not have a significant effect on Subjective 
Norm or Sense of Community. With the exception of Situational Supporters, similar 
results were obtained when the leaders were excluded from the analysis. In comparison to 
the control group, the experimental group scored significantly higher on Water 
Conservation Knowledge, Intention to Conserve Water, Attitude towards Water 
Conservation, Subjective Norm, Past Behaviour, Perceived Behavioural Control and 
Situational Supporters immediately after the campaign. The same results were obtained 
when leaders were excluded from the analysis. However, three months later, the 
experimental group (with and without leaders) scored significantly higher only on Water 
Conservation Knowledge, Subjective Norm and Past Behaviour, and significantly lower on 
Situational Supporters. These results suggest that community involvement in a water 
conservation campaign is an effective, empowering and useful approach to address the 
issue of water pollution in the Bangpakong River. 
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CHAPTERl 
INTRODUCTION 
Water is of paramount importance for the sustainability and development of 
society. It is essential for human livelihood, as it is needed not only for drinking but also 
for agriculture, industry and the environment. Too much water may cause floods and 
disasters, yet too little water may cause drought, both with the potential resultant loss of 
life. Furthermore, flooding of local and urban areas restricts transport of personnel and 
goods and even may result in damage to properties (Lammerink, 1998). Consequently 
water issues may impact at the individual, national and international levels. 
Less than 3% ofthe world's water is fresh, while the remainder is saline water 
(Tolba & El~Kholy, 1992; United Nations, 2003), Approximately two thirds ofthis 
fresh water has become glaciers and permanent snow cover. Coincidently only 3% of 
water is surface water, found in rivers and lakes while the remainder is deep under 
ground (Mayell, 2003).~ The fresh water available is disproportionally distributed all 
over the world. 
Over the past century global demand for this precious resource has increased 
more than six-fold, compared to the world population which has increased threefold 
(Matsuura, 2002). Unless there is a concerted effort to improve the management of 
water resource related ecosystems, two-thirds of humanity will suffer moderate to 
severe shortages by the year 2025, due to the diminishing supply of the world's fresh 
water (Matsuura, 2002; 2006). The United Nations Economic and Social Commission 
for Asia and the Pacific (ESCAP, 2004) emphasised not only the importance of a safe 
and adequate water supply as a prior condition for survival and public health, but also 
stressed the significance of adequate sanitation. It was estimated that 1.1 billion people 
lacked access to clean water and 2.4 billion people lacked adequate sanitation facilities. 
These figures represent one-sixth of the world's population without safe water and 
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approximately two-fifths of the world population without adequate sanitation (World 
Health Organisation, 2005). 
While access to fresh water and adequate sanitation is a global problem, the 
developing nations in Africa and Asia, in particular, are the most affected. Pertaining to 
reports of water availability versus population, it was found that Asian continents 
support more than half the global population with only 36% of world water resources 
(United Nations, 2003). There have been many initiatives to address these problems, 
yet adequate solutions have not been forthcoming. 
Human-beings are not only contaminating the water supply but they are also 
consuming water at a rate faster than groundwater reserves can be replenished by 
precipitation. Water consumption is increasing two-fold every 20 years (Barlow & 
Clark, 2002). In addition to this, two million tons of waste per day are disposed of 
within water receiving mechanisms, including agricultural, industrial, and particularly 
human waste (United Nations, 2003). The lack of water and inefficiency of 
management and conservation has been linked to the lack of development in three areas: 
namely, social, economic and environmental (United Nations, 2003). The following 
sections outline the effect within each of these domains. 
Water And Social Impact 
Within society adequate supplies of fresh water are required for the maintenance 
of the health, and wellbeing of all members of the community. For example, the 
availability of sufficient fresh water for washing prevents the spread of infectious 
diseases. It has been demonstrated that levels of population malnutrition significantly 
decrease as a result of access to adequate fresh water (World Health Organisation, 
2005). In addition, the availability of sufficient fresh water determines a certain 
minimum standard of living and environmental sustainability for future generations 
19 
Water Conservation 
(Lammerink, 1998; Mark, Luketina, & Pilailar, 2001 ). Approximately 80% of all 
diseases and in excess of one third of deaths occurring in developing countries can be 
linked to the use of contaminated water (World Health Organisation, 2005). Examples 
ofwaterbome diseases causing serious illness and death are yellow fever, malaria and 
river blindness. Most of these deaths occur in children and it is estimated that over 3.4 
million per year die, from diseases attributable to contaminated water and inadequate 
sewerage (Berman, 2005). The significant health risk from environmental pollution 
mostly impacts the people in the developing countries of South East Asia and Sub-
Saharan Africa (Blacksmith, 2006; World Health Organization, 2005). South East Asia 
is the only area in the world which is well known for rich water resources. However 
this situation is under threat and could change due to the continual degradation of the 
tropical rainforest (Thia-eng, 2003). 
The supply of fresh water is threatened by the increase in population and by. 
overuse and mismanagement. River areas are often at risk of becoming polluted and 
can be so contaminated that they are a health risk to swimmers. Pollution is not always 
visible. For example, some contaminants are known to be harmful to human health 
because they can accumulate in the digestion system. Many of these contaminants are 
carcinogenic and the effect of water pollution on human health and wellbeing may not 
be immediately apparent as the consequences for individuals and their community may 
take some time to develop (Anonymous, 2003). 
Some researchers (Barlow & Clarke, 2002) have viewed the issue from an 
economic perspective and commented that instead of living on fresh water income, 
communities are diminishing fresh water capital that never can be replenished.'/ This 
viewpoint regards fresh water as a valuable asset, which if polluted will be difficult to 
restore. If the current mismanagement of water resources is allowed to continue 
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unabated, there will be a limited available supply of fresh water in the near future 
(Barlow & Clarke, 2002). 
In an article by a well-respected Thai elder leader named Prawed Wasee (1996), 
he remarked that nature is threatened by human activities. An excerpt from his text 
appears below: 
"It is astonishing that humans who are created from nature, and are part of 
nature, try to depart or dominate nature. Human kind has great capacities in thinking, 
talent and (unfortunately) endless desires. These excessive needs then lead to enormous 
natural resource consumption. The conflict between consumption and supply can be 
ended in nature but human needs have no end. So that, whenever humans attempt to 
fulfil! their endless needs, they will harm nature. Finally, if nature has come to an end, 
human life will be ended too"(Wasee, 1996). 
There is a growing realisation amongst communities around the world 
that humans are not caring adequately for the remaining natural resources (Wasee, 
1996). The only way to ensure the survival of communities and their continued positive 
development is to improve water management and conservation at the micro and macro 
levels. This may be accomplished by changes to the attitudes and behaviour of people 
regarding their daily consumption and management of this fragile resource. It is also 
important to examine the ability of governments to put in place national and 
international strategies relating to water consumption and management (ESCAP, 2004; 
World Bank, 2003; United Nations, 2003). 
Water And Economic Impact 
Often economic growth has been encouraged by governments without safe-
guarding water resources. Water is the major factor for sustainable development which 
is required for the eradication of poverty and hunger and the improvement of health and 
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welfare (United Nations, 2003). The importance of nations and governments 
developing strategies to address the trade-offs between policies on economic growth, 
social equity and environmental constraints was highlighted in the Economic and Social 
Commission for Asian Pacific (ESCAP, 2004). This view is supported in The World 
Bank Report (2003) which stated that unless the transformation of society and the 
management of the environment are addressed at the same time as economic 
development, sustained economic growth will not occur and will be jeopardized in the 
long term. 
In the past, there has been little economic imperative to maintain water quality 
due to the belief that water is a'free good' and therefore should not be sold (Tapvong & 
Kruavan, 1999), and should be freely available to the community for their use and 
consumption. This belief has resulted in the development of a careless attitude to water 
consumption with the ensuing waste of the resource. However, there are direct 
economic disadvantages to not preserving the quality of water. The cost of tap water 
will increase if river water processed for household use is contaminated, due to the fact 
that the water treatment process is expensive (Tapvong & Kruavan, 1999). 
An additional major economic impact of the mismanagement of water resources 
relates to agriculture. Adequate and uncontaminated water supplies are needed for the 
sustainability of production of food for the local market. Contaminated water can lower 
the yield of crops as well as those grown using untreated wastewater cannot be exported 
and access is at least partially restricted to local markets (United Nations, 2003). 
Moreover, low water quality impacts the staple diet of some nations, and basic foods 
such as fish, shrimp, crabs, and other river-life become scarce, as well as having an 
impact on the income generated by the fisheries and related industries. 
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In some farming areas irrigation projects for the agricultural sector are highly 
inefficient, with the depletion of the top soil resulting in huge runoffs carrying 
herbicides and pesticides into groundwater reserves. As a result of cheap water, farmers 
tend to apply excessive amounts of water to their crops and tend to favour high-value 
water intensive crops such as sugarcane, alfalfa and fruits (Anderson & Wentworth, 
1997). 
Water is an essential raw material in many industries that has a major influence 
on economic performance, not only at the national level, but also at the local and 
household level (Lawless, 1999). Another example of where water is not efficiently 
used is where power is generated from steam turbines which require adequate supplies 
of water. Some industries still use outdated technology and discharge pollutants into 
rivers. Free trade agreements force manufacturers to produce more for economic gain. 
This increase in both agricultural and industrial production causes a higher consumption 
of water. Despite new technology that improves efficiency; waste products are still 
generated, which in turn contaminate water resources (Lawless, 1999). 
Water And Environmental Issues 
Damage to the environment can result in the impact of natural disasters being 
more severe than in the past (World Bank, 2003). Floods and droughts are a common 
natural hazard and there is a strong relationship between them and water management. 
For example watershed degradation due to deforestation, soil erosion and unplanned 
urbanization where urban settlements disrupt natural drainage systems, increase the 
likelihood of floods causing extensive damage (ESCAP, 2004). Excessive wastewater 
and solid waste from communities in developing countries is mostly dumped into rivers 
which affects aquatic ecosystems (World Bank, 2003). Cities in Europe, the United 
States of America and Australia have much less of a local problem with water pollution 
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due to the fact that they have well developed and managed sewer systems 
(Environmental Protection Authority (Environmental Protection Authority, 2001 ). 
However cities in Asia often have severe problems because there is a lack of drainage 
and poor solid garbage management, especially in community areas around riversides. 
The situation has been made worse in Asian cities that have grown rapidly but have 
limited budgets to extend and rehabilitate their current drainage systems (Mark et al., 
2001). 
Normally, the environment has a natural absorptive, self-cleaning capacity to 
cope with pollution. However, if the pollution is excessive, this natural ability becomes 
compromised which results in loss of aquatic life and harm to humans (Cos grove & 
Rijberman, 2000). These natural inbuilt monitoring and repair processes provide many 
essential environmental services at local, regional, and global levels that are taken for 
granted. However the scale of human activity is now so great that it interferes with 
many of these natural functions at all levels. Inappropriate management of our 
interaction with the environment can have costly, unanticipated and sometimes 
irreversible effects on the physical base on which we and other species depend. In 
addition most environmental degradation affects poor people who live in closer 
relationship with the environment, and do not have other alternatives available to them 
(United Nations, 2003). 
Human Impact on Water 
The water crisis impacts at the social, environmental and economic levels. 
However human societies must shoulder most of the responsibility for the water crisis. 
Water pollution may be regarded as anything that harms or causes an imbalance to the 
natural environment of plants and animals, and this pollution is usually caused by 
human activities. Water may be polluted in one of two ways, namely point source 
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pollution or non-point source pollution. Point sources of water pollution are 
institutions, industries and municipalities that release contaminants into a waterway at a 
fixed location or point (Environmental Protection Authority, 2001 ). The main source of 
this pollution is municipal wastewater. Non-point source pollution includes all the 
excess water from lawns, farms, streets, and parking lots ( Environmental Protection 
Authority, 2001). These pollutants are not intentionally introduced into the waterways 
but are washed with the rain. For example these may include pesticides and fertilizers, 
oil and grease from parking lots, sediments from construction sites and deforestation, 
and wastes from inefficient sewerage systems. These activities may be a result of 
agricultural practices (e.g., runoffs containing fertilizers, decaying lawn debris or animal 
wastes) and/or industrial activities (e.g., underground water resources have been found 
to be contaminated with dry cleaning solvents or petrol). More than 10 million 
chemicals are currently manufactured for use in agricultural and industrial sectors. Less 
than 2% of these have been properly tested and evaluated regarding human health risks 
and over 70% contain no health information regarding the hazards of using the 
chemicals (O'Connor & Chinault, 2006). Although controlling pollutants from non-
point sources is difficult, encouraging homeowners to reduce the using of pesticides on 
their gardens is one effective behaviour to encourage. 
Our understanding of these problems and their consequences continues to 
evolve. Human ingenuity can mitigate some of these problems through improved 
knowledge and technology. Overall, though, the greater challenge for the future is to 
modify social institutions and behavioral incentives so individuals and communities can 
better manage human, social, physical, and natural assets over longer time periods. 
People change society and the environment because they are encouraged and rewarded 
for their efforts. Social and environmental problems arise when people are either 
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unaware of the consequences, or are aware, but unconcerned because of a lack of 
responsibility. Communities face the challenge of encouraging social action. In 
looking at social and environmental issues, the needs of the most vulnerable groups 
require special attention. The poor (globally and within countries) are least able to 
protect themselves from the adverse effects of prolonged neglect of environmental and 
social consequences, or from well-meaning programs to protect the environment and 
society which do not address the needs ofthe poor (World Bank, 2003). 
Overview Of Potential Water Pollution Solutions 
Various solutions have been put forward in the literature regarding possible 
solutions to the worldwide crises in water management (Daniere & Takahashi, 1999; 
Dinar, Kemper, Blomquist, Diez, Sine, & Fru, 2005; ESCAP, 2004; Neef et al., 2005; 
United Nations, 2003). While some communities have made a little progress to 
improve and conserve water, we have not yet succeeded in stopping environmental 
degradation. Attempts need to be made at every level of society from the individual to 
the collective; and progressing from the local, to the regional, the national and the 
international (Wallstrom, no date). The solution requires community-based action 
through involving local stakeholders, such as the local government, university and 
research institutions, private sector companies, Non Government Organisations 
(NGOs). 
According to ESCAP (2004) good governance, capacity building and financing 
of water-related projects are amongst the important issues to focus on when attempting 
to solve water issues. In addition, the ESCAP report emphasised the need to manage 
the demand for water rather than supplying more of the commodity. The third WWF 
stated that successful and integrated water resource management required that 
governments should focus on household and community-based approaches, taking into 
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account poverty and gender issues. Government intervention is therefore necessary in 
terms of the provision of food and housing and formal and informal education programs 
while at the same time encouraging community participation and building capacity. 
Conflict resolution skills and processes involving mediation and negotiation are needed 
if all the stakeholders involved whether at the macro or micro level are to be included in 
the process (United Nations, 2007). 
River pollution is a community problem. Nelson and Prilleltensky (2005) 
argued that the solution to this problem is the responsibility of not only the individual 
but also the community. In order to achieve this goal, local leaders must play a major 
role in encouraging their community members to stop polluting the rivers. Encouraging 
the community who are also the stakeholders of water resources to develop responsible 
environmental behaviour, is a difficult task faced by many countries. With increases in 
populations, and rising degradation of scarce water resources in many parts of the 
world, the need for effective water conservation strategies is paramount. Kofi Annan, 
the former United Nation secretary general stated that: 
"The water problems facing our world need not be only a cause of tension; they 
can also be a catalyst for co-operation. Ifwe work together, a secure and sustainable 
water future can be ours " (Annan, 2002). 
Community members may be involved in the process of protecting water 
resources against pollution in many ways. Solutions to environmental pollution and 
prevention of water contamination and waste needs to include community members'. 
People need to be supported to understand the linkage between their activities and the 
impact on the environment. Educating people regarding the concepts and principle of 
water conservation and prevention is a critical basis for success. 
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The Current Study 
The aim of this study was to examine the main factors affecting water 
conservation behaviour in order to better understand the motivations and constraints 
concerning pro environmental action. As a result of this understanding, an effective 
water conservation campaign was designed and implemented to improve water 
conservation behaviour. 
No studies exist that have examined the role of community members in the 
conservation of the Bangpakong River. In the past most environmental education 
focused on students as the targets of change. The environmental education should be 
provided for all ages, and in both formal and informal education. It should constitute a 
comprehensive lifelong education and must look outward to the community (Hsu & 
Roth, 1996). Although, there is considerable research on water resource conservation in 
Australia, USA and some Asian countries, there are very little in Thailand. Thai 
educators and researchers need to study carefully the successes and failures in water 
conservation development elsewhere and frame their own developmental models taking 
into consideration the social, cultural, economic and political characteristics of 
Thailand. 
This current study utilised Aizen and Fishbein's Theory of Planned Behaviour 
(TPB) as the underlying framework with which to explore the topic. Other factors were 
also included to better understand the motivations and constraints of community 
members in conserving water along the Bangpakong River. In addition, this study 
investigated the main factors affecting water conserving behaviour and developed an 
approach to improve community members intention to conserve water, which may 
impact on enhanced water conservation behaviour. 
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To achieve these goals both qualitative and quantitative approaches were used. 
Wicker (1989) suggested that it is important to explore the substantive domain in order 
to get a better understanding of the elements and theory involved as this provides a 
more direct way to deal with the phenomena at hand. Many researchers interested in 
integrating different methodologies use triangulation or the multiple research 
methodology to study the same problem (Denzin, 1978; Whyte, 1984). Therefore, the 
use of qualitative and quantitative methodologies helped eliminate the bias of a single 
methodology. Morse (1991) indicated that when a single research method is 
inadequate, multiple-method research can be used to ensure a more comprehensive 
approach to solving or analysing a problem. Using both approaches will allow cross-
validation or triangulation and complementary results (Sale, 2000). 
In this study, the complexity of social interactions in the community means that 
initially a qualitative approach was employed, to explore the motivations and the 
barriers of water conservation behaviour. Based on this a quantitative approach was 
developed to analyse the predictive factors relevant to the intention to conserve water . 
Structure of the Thesis 
Water pollution significantly impacts on social, economic, and environmental 
development, and there is a need to determine the causes of water quality degradation. 
Community members contribute to water pollution and should be included in any 
educational strategy aimed at changing behaviours. The present study involved an 
investigation of the motivations and barriers of community members in order to better 
understand community members water conservation behaviour. This will be 
accomplished through the implementation and analysis of a water conservation 
campaign. 
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This chapter summarised the impact of the world's current water resources 
impacts. Chapter 2 presents an outline of the impact ofthe world water crisis in 
Thailand. The history of Thai livelihood and increasing water pollution in the main 
rivers of Thailand illustrated the significance ofthis study. Chapter 3 provides the 
theoretical framework for the study. The theory of Planned Behaviour and the 
Persuasive Message Learning Process Theory are presented as the underlying 
framework for the research the chapter concludes with the presentation of the research 
questions. Chapter 4 describes the research methodology used to address the research 
questions. Therefore this chapter presents the three phases of the research and the 
results associated with each phase. Finally chapter five discusses the results and 
presents the conclusions and the methodological, conceptual and practical contributions 
to knowledge demonstrated in this thesis. 
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CHAPTER2 
HISTORICAL CONTEXT OF WATER RESOURCES AND WORLD 
POLLUTION: AN OVERVIEW 
AIMS OF CHAPTER 
World Water Crisis 
As noted in chapter one, the current international water situation presents 
significant problems which in many ways overshadows other profound concerns such as 
civil wars, famine and AIDS. For example during the last decade, the quality of water 
resources throughout the world, including surface water, groundwater and seawater, has 
deteriorated as a result of pollution and toxic waste. Many of the pollutants found in 
water resources are a result of crowded communities with inadequate sanitation or 
unchecked industrial developments (ESCAP, 2004; Wertheim, 2004). The fresh surface 
water resources in the world are used for irrigation, industrial and domestic purposes. 
Ninety percent of urban sewage in the developing world is discharged into rivers, lakes 
and waterways without any treatment (World Bank, 2003). One of the consequences of 
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poor quality water in developing countries is illness. For example, over three million 
people die each year from water-related diseases, which account for 80% of all illnesses 
in the developing world. At any given time, half the population in the developing world 
is unwell from a water related malady and 10,000 of these people will die each day 
(Wertheim, 2004). Daley, the director ofthe United Nations (cited in, Wertheim, 2004, 
p.1 ), stated that: "Dying from lack of water is every bit as ugly as dying from 
AIDS ... .It's absolutely horrible" 
Although quantifying all the world water resources indicates that there should be 
no shortage of water available for use by humans, yet 220 million urban residents in the 
developing world do not have access to safe drinking water near their home. Currently 
31 countries, less than 8% of the world's population, face chronic shortages of fresh 
water. By the year 2025, this will have increased to 48 countries, affecting more than 
2.8 billion people (United Nations, 2007). Matsuura (2006) believed that a solution to 
this crisis is that countries need to respond to the needs of their growing populations for 
food, health and energy by adopting a new water culture that combines "caring, sparing 
and sharing". 
One of the main factors that plays a vital role in the phenomenon of the current 
global environmental crisis is the concept of growth (Ife, 2002). This includes not only 
economic expansion, but also an increase in population, size of cities, businesses, 
community organizations, growth in tourism, and resource consumption. This 
expansion may only viably continue as long as it is sustainable. For example resources 
should be consumed only at the rate at which they can be replaced. The pollutants in 
the environment should be limited to the level at which they can be absorbed. However 
due to this unrestrained growth and disregard for the capacity of the environment being 
exceeded, the environment is unable to withstand the consequences of this growth. This 
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development cannot remain unchecked and allowed to continue due to the finite nature 
of the resources available (Ife, 2002; Suzuki, 1997). 
According to (Sampat, 2000) current research findings indicate that it is 
ground water rather than "surface" water that is the most threatened. Available statistics 
indicate that internationally the ratio is 3% surface water to 97% underground water 
which is stored in aquifers. High levels of pollution have been recorded in underground 
water which is generally considered to be irreversible. Groundwater renewal is 
relatively slow (1,400 years) compared to surface water (20 days). As a result pollution 
continues to accumulate in aquifers which can't cleanse and purify water like the rivers 
(Sampat, 2000). 
As the demand for fresh water increases and surface water becomes more 
polluted, the demand for groundwater increases. All major aquifers on all continents 
are currently being sourced. Worldwide, 1.5 billion people depend mainly on 
groundwater for drinking and in Asia one third of all drinking water is sourced from 
aquifers. An irreversible consequence of this unchecked use of water from aquifers is 
that aquifer sediment compacts, which permanently decreases the storage capacity of 
the aquifers (Sampat, 2000). 
Most people consider water to be an inexpensive resource of unlimited 
availability, and consider water conservation during periods when severe drought 
threatens their community. However the supply of fresh water may be critically limited 
in the near future if the quality of surface water resources is disregarded. There is a 
body of literature which recommends that to avoid a world water crisis, countries should 
slow their population growth, manage the supply and demand of water in a more 
proactive way, conserve water, and pollute less (Ife, 2002). 
The Historical Context of Thailand 
33 
Water Conservation 
This section provides an overview of the context of Thailand which examines 
the current direction of Thai society. For the purposes of clarification, the review 
focuses on three main sections: First, the geography of Thailand is presented which 
emphasises the major role played by the rivers; second, a description of the population 
indicates the composition and role of the residents; third, the relevance of socio-
economic development to the country. 
Geography 
Thailand is situated within South East Asia and is bordered by the South China 
Sea and the Indian Ocean. Thailand shares part of its borders with Myanmar, the Lao 
Republic, Cambodia and Malaysia. The surface area of Thailand is approximately 
200,000km2and is composed of five main regions as indicated in figure 2.1. 
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Figure 2.1. Map of Thailand (source http://www.maps-thailand.com) 
The northern region is mountainous but much of the original abundant forests of 
the region have been transformed for agricultural use. The north-east region occupies 
the semi-arid Korat plateau and is bounded by the Mekong River. This region is 
economically disadvantaged due to the poor soil quality and irregular rainfall. The 
central region consists of the fertile plains surrounding the Chao Phraya River. Another 
fertile plain is the ea~tem region which has bounded by the Bangpakong River and is 
35 
Water Conservation 
comprised of abundant orchards, rice fields, and a variety of farms. There are two main 
rivers which both flow into the Gulf of Thailand. The capital of Thailand, Bangkok, is 
located on the banks of the Chao Praya River; while Chachoengsao, a province in the 
eastern region, is located on the Bangpakong River. 
The southern region of Thailand stretches along the Malay Peninsula and 
provides opportunities for fishing and tourism. This area has the highest rainfall in the 
country and produces fruits, maize, rubber, and cassava crops. The original forest areas 
in this region have been depleted due to severe flooding (Ross & Poungsumlee, no date; 
Simachaya, 2000). 
Population 
The total Thai population is almost 66 million people, with approximately 1 0 
million people residing in the capital Bangkok (see Table 2.1 ). The majority of the 
population (94%) are Thai-speaking and Buddhist, but in the southern provinces the 
majority of the population is Muslim. People of Chinese origin are found throughout 
the country and are part of the Thai population. Historically the Thai people have 
settled along the rivers which became an important source of sustenance as well as the 
place where people disposed of household waste. Water was managed by moving 
people closer to abundant areas and they moved further away during the floods. 
Water has always been an integral part of life for Thai people. For example, the 
river festival known as the Loykratong festival allows people to pay homage to the 
waterways for their daily use. 
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Table 2.1 
Data of population and settlements (National Statistical Office, 2006) 
Year 2000 2001 2002 2003 2004 2005 
Population 61,878,746 62,308,887 62,799,872 63,079,765 61,973,621 62,418,054 
Total 
Male 30,725,016 30,913,485 31,139,647 31,255,350 30,616,790 30,818,629 
Female 31,153,730 31,395,402 31,660,225 31,824,415 31,356,831 31,599,425 
Number of 16,516,322 16,910,473 17,309,344 17,853,423 18,432,937 19,016,784 
settlements 
Socio-Economic Development And Water 
The Thailand Environment Institute (TEI) reported that: "The past thirty years of 
Thailand's development have been geared toward economic growth. As a consequence 
of this growth, natural resources have been depleted, and pollution problems have 
intensified" (TEI, 1995 cited in, Taylor, 1997). Thailand is abundant in natural 
resources but due to rapidly expanding industrialisation and agriculture the country has 
experienced the impacts on environmental degradation. Water demand has also 
increased at an unprecedented rate, for example domestic consumption for water 
doubled between 1993 and 2006 (see Table 2.2). 
Table 2.2 
Water demandfor Thailand in 1993 and 2006 (National Statistics Office, 2006). 
Year Domestic Consumption Industry Irrigation Whole Country 
1993 3,118.14 1,311.52 48,171.92 52,601.58 
2006 6,593.32 2,154.40 61,746.64 70,494.36 
Increase (%) 111.45 64.27 28.18 34,015.67 
Historically the natural and constructed waterways in Bangkok have carried 
domestic and industrial waste discharge through the city and into the Chao Praya River, 
which flows into the Gulf of Thailand 60 km downstream. This is demonstrated by a 
proclamation 140 years ago when King Rama IV stated that: "Bangkok residents 
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dishonor their own city by throwing carcasses of dead animals into the rivers and 
canals, where they float up and down in great abomination. Because of little 
thoughtfulness it should not be difficult to perceive that other people using the water 
object to such an exhibition." (Taylor, 1997). 
The River Basins in Thailand 
Based on geographical characteristics, Thailand can be divided into 25 rivers 
basins. The average annual rainfall for the country is about 1700mm with a total annual 
rainfall of 800,000 million (m3). Much of this water (75%) is lost through evaporation 
and the remaining 25% flows into the streams, rivers and reservoirs. Thus, the available 
water quantity was about 3,300 m3/ capita/year (Simachaya, 2000). This annual 
rainfall places Thailand amongst the lowest ranks in Asia, with only 1,854 cubic meters 
per capita. Furthermore, compared to other Asian countries, Thailand also has the 
lowest volume of surface water per person (Illangovan & Unkulvasapaul., 2001). The 
total water resources in Thailand cover 45,450 km2 comprising man-made reservoirs, 
natural lakes, rivers, and other fresh water bodies including groundwater. 
Approximately 75% of domestic water originates from underground water sources. The 
streams and 25 river basins contribute more than 98% of the total water (Inmuong, 
1998). These water resources can be divided into five regions: the Central, Eastern, 
Northern, Western, and Southern regions. 
Water Quality of Thailand Rivers 
The quality of the water in many of Thailand's rivers is generally unsatisfactory. 
Groundwater has become contaminated by wastewater from solid waste piles and 
residues from toxic agricultural chemicals (Pollution Control, 2003). For example 
between 1989 and 1994 the river quality deteriorated in areas of the lower Chao Praya 
River. Water quality in many of the rivers is periodically poor especially in the dry 
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season (e.g., the Bangpakong River, the Maeklong, Ping, Wang, Yom, and Nan Rivers). 
If the industrial development and agriculture continues to expand at the current rate, 
further deterioration in the river water quality is expected to occur (Pollution Control, 
2003). 
During 2001 and 2002 the water quality of the 49 main rivers in Thailand was 
monitored and categorised using terms such as good, moderate, low or extremely low 
(see Table 2.3). Extremely low quality water was found in the lower Chao-Praya River, 
the lower Thachin River, and Songkla Lake. The Bangpakong River was rated as low 
during both years, while the Prachinburi River was rated higher in 2002. Reports 
suggest that the main causes of poor quality water in these rivers and lakes is the 
uncontrolled flow ofwastewater from communities and farms into the rivers (Pollution 
Control, 2003). 
Table 2.3 
The comparison of the water quality in rivers in Thailand 2001- 2002 (Pollution 
Control, 2003). 
Water Northern Central Eastern 
North-Eastern Southern % Quality Region Region Region 
2001 2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 
Kwae Kwae 
Bungbor Yai Yai Moon Moon Chum Lung-
Good Trad 18 
aped Kwae Kwae Lumchee Lumchee pom Suan 
Noi Noi 
Yam, Mae 
Kok Mae 
Klong 
Chattha Prachin Upper- Lung Chum 
Moderate Lee Upper Pang 40 
Bung Klong buri buri Pang suan porn Chao-
boraped Praya 
Bangpa-
Kok, 
Chao Tha- kong Park-Pa-Ping Bangpa Lower- Park-Pa-
Low Yam 33 3 
Wang Praya Chin Prachin kong Pang Nang Nang Wang 
buri 
Extremely Lower Lower Lower-Kw an- Pang- Songkla Songkla 
Chao Chao Lamta 9 
Low Pa-Yao Lad Lake Lake Pray a Praya kong 
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As indicated in Table 2.3 most of the rivers (83%) in 2001 had moderate to low 
quality water, while only 18% of the rivers were rated with good quality water. The 
Bangpakong River, the main river in the Eastern Region had low quality water. Even 
after treatment, the water from this river is rated as unacceptable (Pollution Control, 
2003). However details of how the rivers were assigned to the different categories is 
unclear. 
Percent(%) 
100 
80 
40 
Good 
40 33 32 
Moderate Low Very Low 
Figure 2.2. Comparison of the percentage of the River quality in 
Thailand 2001-2002. 
A positive outcome of this research indicates that the water quality of most 
rivers increased from 2001 to 2002 with 40% being rated as good in 2002. A plausible 
explanation may be the heavy rains experienced during 2002 which caused floods in 
many provinces in Thailand and replenished many of the rivers and waterways 
(Pollution Control, 2003). 
Role Of The Government In Water Pollution Management 
The Thai government has been proactive and initiated and supported water 
resources developmental programs to overcome the problems and issues pertaining to 
water pollution and contamination. The national budget of Thailand has increased the 
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amount available for water resources development (Public Health Department, 2002). 
Support and guidance of His Majesty, King Phumiphon, has assisted the government in 
their efforts to educate the population about the importance of water and conservation of 
natural resources. He has always postulated that: "Water is life. The principle is that 
there must be water for home consumption for a life depends on it. With water man will 
survive, without water we will not" (Mookpraditra, 1996). 
King Phumiphon believes that the economic growth and development of the 
country during the past few years will impact on the overuse, misuse and destruction of 
natural resources. Furthermore without rehabilitation this destruction of the natural 
resources will restrict the country's agricultural development. His Majesty has initiated 
more than 2000 Royal Projects throughout Thailand aimed at sustaining water resource 
development including addressing the problems of water pollution in the canals and 
rivers. He successfully promoted the Chai Pattana Aerator floating motor which forces 
oxygen into water to treat polluted water (Carr & Phanvut, 1997). 
Another enterprise included the Watershed Conservation Project and Campaign 
on the use ofVetiver grass for soil erosion and water conservation. The root ofVetiver 
grass penetrates the soil and grows both horizontally and vertically and is able to filter 
sediment thereby preventing soil erosion and slowing down water flow. Thus, water 
can be conserved in the soil. The results of V etiver grass research studies found that not 
only soil and water conservation, heavy metals and chemicals such as pesticides and 
herbicides can be effectively absorbed by the Vetiver grass root. This Campaign 
encourages Thai farmers to make cautious, economical and optimal use of natural 
resources for long term benefits, rather than short term gain, which is central to 
sustainable development (Tuntiwetchakul, 1997). 
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The above examples of water campaigns provide support that Thailand is 
committed to developing innovative water resource solutions. This area of development 
has become a high priority for the government and all relevant stakeholders. If the 
water pollution remains unchecked and a solution is not found to the pollution 
problems, the consequences will affect all levels of society (Mookpraditra, 1996). 
Overview of Chachoengsao Province 
Figure 2. 3. Location of Chachoengsao Province (http:/ /www.amazing-
thailand.com/Central.html) 
Chachoengsao is an important province in Thailand close to the capital city, 
Bangkok (see Figure 2.3). It is located in the eastern part of Thailand, approximately 90 
km east of Bangkok. Chachoengsao province has borders with Prachinburi and 
Nakornnayok in the North, Sa Kaeo province in the East, Samutprakan province and 
Bangkok in the West; and the Gulf of Thailand (Chonburi, and Chantaburi provinces) in 
the South as shown in Figure 2.4. The total area of Chachoengsao is approximately 
5,351 square kilometres, and the region is undergoing significant economic 
development and developmental growth due to its proximity to Bangkok (Anonymous, 
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2000). Transportation between Chachoengsao and other provinces is by rail, car or 
waterway. However this increase in economic development is accompanied by 
environmental pollution problems, which will eventually endanger long term 
sustainable growth, natural resources and quality of life (Public Health Division, 2000). 
Figure 2. 4. Map of Chachoengsao borders 
Chachoengsao has an average height above sea level of 69.42 meters, and the 
area is divided into three sections: First, a lower terrain plain area on both sides of the 
Bangpakong riverbank. The plain area is occupied by Mueang; Bangnampriao; Banpho; 
Bangkhla; Plaengyao, Ratchasan and Bangpakong districts through which the 
Bangpakong River flows prior to entering the Gulf of Thailand. The population in this 
area is engaged in agricultural pursuits growing rice and fruit. Second, an area which 
includes both sides of the Bangpakong riverbank. Once the Bangpakong River has 
passed through the plain, it divides the terrain into two distinct areas. The right side is 
characterized by modem settlements, buildings, factories and riverside markets 
reflecting the rapid e9onomic growth. 
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Third, an area on the other side which is fertile and covered with original forest 
trees. These Mangrove forests consist ofKongkang and Lumpoo trees and Chak may be 
found along the length of this area as shown in the figure 2.5. This area has occupied by 
the Mueang, Bangpho Panomsarakarm, Ratchasan, Bangkla and part of Bangpakong 
district. Plateaus and mountainous areas are located in the east, as shown in the figure 
2.5. 
Figure 2.5. The mangrove forest along the Bangpakong River 
The climate in Chacheongsao province is Savannah. The Southeast monsoon is 
responsible for the rainy season, and the Northwest monsoon causes the cool season. 
There are three identifiable seasons in Chachoengsao province. First, the hot or dry 
season extends from March to June with an annual rainfall of869.2-2176.1 mm. per 
annum. The Bangpakong River is salty due to seawater encroachment and low levels of 
rain water. Residents within the riverside communities are not able to use river water 
for everyday consumption and are dependent on fresh water being piped into the area. 
During this season some community members earn their livelihood by catching the 
saline-shrimps utilised in producing shrimp-paste. Second, the rainy season extends 
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from July to October and is the time when green vegetables and other food and fruit 
varieties are grown. Third, the winter season extends from November to February with 
little rainfall. 
The Bangpakong River in Chachoengsao Province, Thailand 
The Bangpakong River is the main river in Chachoengsao province. The basin 
area covers about 8,700 km2, and is located between 13.00° and 14.50° N, and between 
101.00°-102.00° E. The main contributing rivers which are the Prachinburi and Nakom 
Nayok, originate in mountain ranges and join to form the 122 km long Bangpakong 
River. The river crosses the broad alluvial plains and flows across the province from 
Bang N am Prio to Bang Kla, and to Mueng, Chachoengsao and Ban Pho Districts, then 
moves away from Thailand at Bangpakong, discharging into the Gulf of Thailand 
(Watthayakorn, 2000). 
100.:0'£: 
Figure 2.6. Location ofBangpakong River estuary, Thailand (Watthayakom, 2000). 
The aquatic ecosystem of the river basin is controlled by the extreme estuarine 
nature of the Bangpakong River. The principal crop grown in the basin is rice. The 
Bangpakong River basin has an average annual rainfall of 1,590 mm and both wet and 
dry paddies suffer fr~m a shortage of water so that supplemental irrigation is required 
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even in the wet season (Watthayakorn, 2000). There are brackish water shrimp farms, 
fresh water fish farms, orchards, and gardens along the lower reaches of the 
Bangpakong River. The water is extracted from the river by pumping directly into 
ponds or common distribution canals (Watthayakorn, 2000). The Bangpakong River is 
essential to the Eastern and Central regions of Thailand for the transportation of produce 
for export. 
The Way Of Life Along The Bangpakong Riverside Communities 
As indicated previously, the water in the Bangpakong River contains both fresh 
and saline water. Riverside communities have adapted to the ebb and flood tides of the 
river. Historically, the community occupations around the river were fishing, farming, 
and growing palms (coconut tree, mangoes and vegetables). However, due to the low 
price of the crops and the length of time before yields can be harvested, many people 
who reside at the beginning of the river have changed their occupation to prawn-raising, 
chicken, and swine farms. In the middle section of the river residents are able to 
establish palm and coconut orchards. At the end of the river where water is salty, 
people earn their living by fishing (see figure 2.7) and Krapong-fish raising in 
Klachang. 
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Figure 2. 7. Way of life along the Bangpakong River 
In addition to providing the daily water for domestic consumption of community 
..,..,.._'W"''" ... ~u, the water in the Bangpakong River has been utilised for many purposes. For 
example water is used for agricultural purposes. Water from the river is stored in the 
natural canals that flow into The Bangpakong River. Farmers that tend the orchards 
require and use water for their crops all the year. If there is heavy rainfall which results 
in flooding in any year, the earth pipes will be opened to release the water into the river. 
In addition, farmers use water to clean their barn and feed the animals e.g. pigs. 
Previously wastewater from the swine farms was released into the ground, and 
subsequently dried to form fertilizer which was sold to fish or orchard farmers. 
Currently the pig farmers build a wastewater treatment pond to release barn wastewater 
which must have been deposited for at least 30 days before being released. Although, 
the government has enforced stricter measures to prohibit the direct release of 
wastewater into the river, some farms have secretly released this wastewater into the 
canal. Many farmers who are unable to afford to build a wastewater treatment plant 
have been forced to cease farming (Thoparava, 2002 ). 
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Historically most of the Thai people lived on the fertile banks of the rivers. 
Many residents in Chachoengsao province still live along the river the Bangpakong 
River which has also assumed an important role as a waterway for the transportation of 
goods, food and acts in a lesser role as a means of transportation for the residents 
(Sriwatthana, 1998). People commute by boat to the pier in the Bangkhla or Mueng 
area from where they are able to reach other areas using bus transportation. The 
construction of additional road networks has resulted in travel by boat becoming less 
popular. Small riverside markets of the community (see figure 2.8) can be found along 
the riverbanks for example, Bang Khla market, Banmai market, and the floating market 
at Bang-Pai district. There are many deep canals to transport food and fruits from the 
orchards to the riverside and to floating markets. The term Chachoengsao may be 
translated as 'deep canal' and it was originally named "Pad-Riew" after the fish which 
stripes). Although the waterways have been a major source of food and transportation, 
today they are used primarily to attract tourists. 
Figure 2.8. The riverside market 
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Ritual, Tradition and Belief Relationship to the River 
One of the most unique roles that the river assumes in the life of the Thai people 
is the inspiration it provides which contributed to the development of many rituals and 
varied beliefs about the river. For example, Chinese vegetarian days (Kin-jae): Kin-jae 
are held around September or October. The ritual is performed at a Chinese temple and 
during this time, Thai-Chinese people eat vegetarian food and dress in white cloth for 
10 days. Prior to the last day of Kin-Jae, a parade of Thai -Chinese vegetarian people 
led by the chief Chinese monk, march from the temple to the Bangpakong River. A 
number of large, colourful Klatong and aqua animals such as tortoises are released into 
the river. The people believe that tortoises live a long-life and are happy because of 
their release. The belief is that the tortoises will repay the people by ensuring they will 
have a long life without ill health. 
Another example is Loykratong Day which is held in November almost every 
year. During the full moon the tide in the river is at its highest and the moon is brightest. 
Thai people choose this day to hold Kratong a lotus shape which was originally made of 
banana leaves. During the The Loykratong festival candles and joss sticks are lit and a 
coin is placed in the Kratong. Before releasing the Kratong, the people make a wish and 
then allow it to float away. The belief of the Thai people is that their actions are an 
expression of gratitude to the goddess of water for having extensively used, and 
sometimes polluted the water from the rivers and canals. They also regard this ritual as 
a thanksgiving to the goddess for providing water for livelihood of the people. 
Furthermore, if a person experiences a nightmare, then the frightening story is told to 
"Pra Mae Kongka", the goddess of water, immediately after waking to request that she 
removes all the ill luck or events associated with the nightmare. 
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Traditionally the Songkran Festival which occurs in April each year heralds the 
beginning of the traditional period of the Thai New Year as well as providing farmers 
with the opportunity to rest from their labours. The festival also provides the Thai 
people with the opportunity to reflect about the past year. During the festival, water is 
poured on the elders and others as a sign of respect and reverence. In some provinces 
(e.g., Northern Thailand) the festival is accompanied by playing the drums and 
(Anonymous, 2007). 
The events described above illustrate the significance of the river to the Thai 
people not only as a means of transportation but also in the special rituals and beliefs 
which have emerged about the river. The people learned to live in harmony with the 
river and took advantage of the rise and fall of the river to earn a living. However, their 
understanding of the finite resources of the river and the importance of caring for this 
resource is limited. Inadequate knowledge of the people has resulted in an increase in 
water pollution and together with insufficient information regarding the effectiveness of 
water treatment facilities, the rivers are in an untenable situation. 
Factors Influencing Pollution In The Bangpakong River 
The Bangpakong River serves as the water supply for four provinces: 
Prachinburi, Nakornnayok, Sakaew, and Chachoengsao. At the national level, 
approximately 70% ofwastewater from the communities and 30% of waste is 
discharged from factories and the agriculture industry into the river and are therefore 
contributing to the main causes of river pollution (Public Health Department, 2002). In 
the Bangpakong River the main pollutant is from agriculture 68.7%, followed by 
domestic waste 26.17% and industry waste is 5.09%. The majority of the waste 
discharged into the river is organic which is generated from toilets, carcasses, household 
waste and animal farms increasing cases of diarrhoea and typhoid. The local 
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community and food industries increasingly release human waste and food particles into 
the river (see figure 2.9). 
Figure 2.9. Wastewater directly discharges into the waterway. 
Furthermore during the dry season from January to June the saline water from 
through the Bangpakong River to the areas of Prachinburi and 
Nakornayok. This results in poor water quality, unsuitable for cultivation and 
household consumption particularly in some areas such as Am pure Mueang. In general, 
the Bangpakong River is categorized as class 3 (see Table 2.4) of water quality standard 
with DO (Dissolve Oxygen) not less than 4 mg/1, BOD (Biochemical Oxygen Demand) 
not exceeding 2mg/L Fecal Coliform Bacteria (FCB) in excess of the standard (4,000 
MPN/1 OOml) is often found contaminating water quality (Simachaya, 2003). Surface 
water quality standards are classified into 5 classes as shown in the Table 2.4 
(Simachaya, 2003). 
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Table 2.4 
The Water quality standards (Simachaya, 2003) 
Class Level Water Quality Standard 
Class 1 Extra clean for conservation purposes 
Class 2 Very clean used for consumption which required 
ordinary water treatment processes, aquatic organism 
conservation, fisheries, and recreation. 
Class 3 Medium clean used for consumption but passing 
through an ordinary treatment process and agriculture. 
Class 4 Fairly clean used for consumption, but requires special 
treatment process, and industry. 
Class 5 No water quality requirement and used for navigation. 
Approximately 1.2 million people live in the river basin. Pollutants are 
discharged into the river from major point sources such as domestic wastewater, 
industrial wastewater and agricultural products (Pollution Control, 1998). Generally 
wastewater from communities is discharged directly into the rivers either with partial or 
no treatment. As reported by Chachoengsao' s Public Health Division, the level of 
oxygen in the Bangpakong River at Wad Sothom Wararam, Ampure Mueng, and 
Chachoengsao was 3.7 ppm, which is lower than the standard level (not less than 4.0). 
Furthermore, the level of nitrate was 39 units, which is higher than the standard level of 
5.0 units. Heavy metals have also been found in the water. These results indicate that 
there is a problem in the Bangpakong River (Chachoengsao Public Health Department, 
2000) and methods of addressing these levels of contamination need to be considered. 
For example waste and wastewater management by the community and agricultural 
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sectors need to be considered along with other solutions such as the construction of 
dams. 
Waste Situation And Management 
As mentioned previously, an increase in the population, economic development 
and industrial expansion in Thailand has resulted in the production of additional garbage 
and hazardous waste (Nicro & Apikul, 1999). Consequently, rural and urban 
communities in Thailand face the predicament of how to eliminate waste. In 2004, the 
waste generated from communities throughout Thailand was approximately 14.6 million 
tons/year (Pollution Control, 2003) of which 59% was hazardous waste generated in 
Bangkok and surrounds. 
The proportion of solid garbage in Chachoengsao province has also increased 
annually as most garbage comes from the municipal area. The amount of waste in 
Chachoengsao province has risen from 54.37 tons per day in 2003 to 67 tons per day in 
2004 (Sanitary Work Department, 2004). There are significant problems which 
Chachoengsao province encounters related to garbage disposal. These include 
insufficient garbage collection trucks, the lack of adequate dump facilities as there is 
only one garbage facility located in the Bangkwan district outside the main town. In 
addition, the people do not have sufficient knowledge of waste management and waste 
reduction (Vongkasem, 2004). 
Additional problems are also encountered in some inner city communities which 
include roads that are too narrow to allow access to the municipality's garbage trucks to 
pick up the bins. Therefore in order to access waste facilities, community members 
need to walk from their homes to deposit their household garbage in the bins placed 
beside the main street. As this is time consuming and inconvenient, residents often 
deposit their garbage in the river or on the riverbank (see figure 2.1 0). 
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Figure 2.1 0. Solid garbage beside a river bank 
Although much of the household waste is recyclable, the municipality is only 
·waste (Pollution Control, 2003). 
Recycling activities have encompassed different activities such as the purchase of waste 
( 4%) by commercial firms such as the Saleng group who then repackaged or 
transformed the solid waste into organic fertilizers (.04%) or bio-water fertilizers 
(0.02%), the development of a waste bank (.05% ), and the improvement of garbage 
exchange products (.06%) (Vongkasem, 2004). These figures indicate that very little 
waste is actually recycled as compared to the volume of waste produced. Perhaps one 
way to overcome this issue is to educate and promote the community on the need to 
recycle. 
Wastewater Treatment 
Previously the government has allocated funds to support the construction of 
wastewater treatment facilities. Currently there are 29 urban wastewater collection and 
treatment plants in 24·municipalities yet only 400,000 m3 per day ofwastewater can be 
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treated by the facilities (Simachaya, 2003). Responsibility for this area of development 
is now under the control of the Municipal Administration where the budget for the 
operation and maintenance of the facilities are under the responsibility of Lord Mayor. 
Politically the mayor is an elected position with the result that to ensure their popularity 
and re-election, there has been a reluctance to impose a fee on wastewater collection 
and treatment (Simachaya, 2003). 
The only water treatment system of the Chachoengsao municipality area is 
located on Pra chasan soi 3, Ampure Mueng. The treatment system is of the Oxidation 
Ditch type which can process 24, 000 cubic meter per day (Sanitary Work Department, 
2004). Currently due to its capacity, the facility is unable to cope with the quantities of 
waste emitted each day (Public Health Division, 2000). Unfortunately this results in 
some wastewater being directly discharged into the river particularly in the rainy 
season. The excessive volume of storm water combines with wastewater in the same 
sewer during rainy season is discharged into the river or may cause flooding in Mueang 
Chachoengsao (Sanitary Work Department, 2004). A further problem that results from 
the insufficient capacity to deal with wastewater together with the lack of public 
awareness is that the wastewater continues to flood public waterways making them 
unsafe health wise and a danger to public safety. Therefore water conservation 
campaigns to enhance pro-conservation behaviour and awareness need to be developed. 
Like most rivers in Thailand (including the Chao Praya River), the Bangpakong 
River has progressively been contaminated over the years although the Chao Praya and 
Thachine River are deemed to be in a worse condition. Previous research (Kaotien, 
2003) has suggested that communities need to become environmental responsible 
through promoting and encouraging their members to conserve water. In this way the 
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reduction of water consumption will result in wastewater minimization (Simachaya, 
2003; World Health Organization, 2005). 
Furthermore the Eighth and Ninth National Economic and Social Developmental 
plan in Thailand focuses on people-centered development. The policy encourages the 
people to assume responsibility for their actions and future directions. Therefore the 
solution to the issue of the river degradation which has been exacerbated by the people 
needs to be solved by them (Jompakdee, 2003). The central government has transferred 
responsibility for effective wastewater control to local leaders who need to involve and 
encourage community participation and action in addressing the waste water problem. 
The Bangpakong Dam And River Pollution 
As previously mentioned, there is a shortage of fresh water for agricultural and 
community use as sea water flows into the Bangpakong River during the dry season 
from January to June and mixes with the fresh water. Thailand's Bangpakong Dam was 
built by Thailand's Royal Irrigation Department for1.9 billion baht (1 US 
$=40ThaiBaht) to store and conserve fresh water and prevent sea water from accessing 
the Bangpakong River in Chachoengsao province. This Dam was intended to hold 30 
million cubic litres of fresh water for domestic consumption. However it has resulted in 
river pollution as illustrated by the following statement: ((Since the Bangpakong Dam 
began operation in January 2000, the natural flow of the river had been disrupted and 
water quality along the river's banks deteriorated tremendously. " (Tridech, Secretary-
General of the Office of Environmental Policy and Planning (OEPP) (World Bank, 
2007) .. 
Approximately seven kilometres of the river upstream from the dam has become 
heavily contaminated. When the dam closed its floodgates to conserve water, the 
environmental impact was immediately felt by the riverside communities. The inflow 
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of fresh water from the upper dam was restricted with the result that the water became 
contaminated by waste from farms and households along the riverbank. Simultaneously 
the orchards and farms below the dam were flooded by seawater . 
A further environmental impact was that the dam prevented the seawater from 
flowing further upstream causing soil erosion along the riverbanks. Complaints were 
made by local residents that the dam caused pollution in the river. Their complaint was 
heard by the Office of Environmental Policy and Planning a division of the Science 
Ministry .. Currently the dam has ceased operation temporarily and the river has resumed 
its natural flow. 
Agriculture Wastewater 
Agricultural production in Thailand has increased which has resulted in the 
additional use and application of chemical fertilisers and pesticides. The disadvantages 
of this progress is that many pesticides collect on the plants or on the ground after being 
sprayed on the crops. After rainfall pesticide residues may be flushed into the 
community water supplies which affect not only humans but also aquatic animals. The 
application of fertilisers composed of nitrogen and phosphorus may also infiltrate water 
supplies if an excess is used. Excessive nutrient runoff can produce eutrophication and 
as a result the plankton will quickly increase in size and the dissolved oxygen levels 
decrease. This process can severely affect aquatic animals due to the lack of oxygen in 
the waste. 
The Study Area 
Historically there were many riverside communities along both shores of the 
Bangpakong River, yet the delicate ecological balance was maintained. For example, if 
carcasses were disposed of in the river, there were many different animals that would 
eat the carcasses such as the vultures, the dark crabs, and some fish. Moreover the coral 
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shells in the river assist in removing the pollutants from the water so that fresh water 
remained. In the past chemicals were rarely used in cultivation as farmers preferred 
natural substances. Mangrove trees and Lumpoo trees grew abundantly along the river 
bank and protected the river banks from erosion. An example of the natural balance 
involves an insect, the Hing-Hoy, which lives on the Lumpoo tree, eats the shells and 
lays eggs at the root of Lumpoo trees. Currently these insects on the Lumpoo trees are 
being destroyed because of the river pollution. 
Not only is the pollution destroying the trees but they are being cleared to make 
way for industrial areas, prawn farms, riverside buildings, and also the Electricity 
Generation Authority of Thailand. The mangrove area is slowly decreasing in size as 
additional chemical substances from the fields and orchards are discharged in to the 
river and canal. The original variety of fishes is no longer apparent with the 
disappearance of the Plaboo-Din, Pla-keau, Pla-Teen, Poo-Chak. Different species of· 
birds that normally feed off crabs and fish are affected by the severe water 
contamination. Moreover, the negative relationship between the water temperature and 
presence of the fish is apparent (Inmuong, 1998). 
From the evidence presented, the ecology of the Bangpakong River has altered 
over time. The abundant diversity of fish and birds has disappeared together with the 
shrimps, shell, and crabs that once populated in the Bangpakong. Most of this can be 
attributed to the river degradation (Inmuong, 1998), which is now pictured with garbage 
floating on the river surface as shown in the Figure 2.11. 
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Figure 2.11. Floating waste in the Bangpakong River 
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Banmai community and Bone market community are old riverside market 
communities, which are located along the banks of the Bangpakong River (see Figures 
12 and 2.13). Originally this was one unified community named Banmai market and 
the new boundaries incorporated Banmai market. Shortly thereafter, Banmai market 
was divided into two communities, Banmai market and Bone market. Banmai market 
community is bordered by Banmai canal in the North and the Bangpakong River in the 
east, Thakai community in the west, and Wannaying cotnmunity in the south. The 
number of residents is 754 within 170 households. 
The physical aspect of the community provided an added impetus to select these 
communities as part of the research. As illustrated in Figure 2.14, the riverside houses 
face the river and there is a narrow pathway between two sides of the houses. The 
municipality garbage collector truck cannot gain access to the houses through the 
narrow pathway to collect the household trash. It is easier for the members to dispose 
of their garbage and discharge of waste water into the river rather than walk to find a 
garbage bin in the main road. 
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Additionally, the Thai and Chinese temples in this community are the centre of 
cultural activities and religious rites which are respected by most community members. 
The chief monk is revered and respected by the community and is in a position of 
influence to support in setting up a good relationship between community members and 
committees involved with environmental concerns. The Chinese temple can be chosen 
as a venue to facilitate any meetings, Banmai and Bone market have become the new 
tourist-centre revitalizing their 100 years-old riverside market of Chachoengsao 
province as a tourist attraction. The market is open during weekends and public 
holidays and visitors are introduced to the traditional Thai life style. The fact that the 
markets are becoming a tourist attraction is yet an added incentive to ensure that the 
river is not polluted with floating trash. 
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Figure 2.12. The location ofBanmai and Bone market Community on the Bangpakong 
River bank. 
Figure 2.13. Banmai Market and Bone Market communities 
The Bone market community (see Figure 2.14) is separated from Banmai Market 
by the Banmai canal. Bone market is bordered by the Bankwan district in the North, the 
Bangpakong River in the East, and the Chines~ Temple in the West. The population of 
Bone market is 1,062 within 260 households (National Statistics Office, 2006). 
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Figure 2.14. Bone market community on the Bangpakong River 
Both the Banmai and Bone communities are over 100 years-old with the 
riverside market situated on the eastern end of Chachoengsao province. The well 
preserved market area comprising over 120 wooden shop-houses represent the ancient 
architecture which has remained unchanged since the visit ofKing RamaV in1907. The 
traditional town life and Thai-Chinese delicacies continue to attract visitors to the area. 
The main source of household income is from selling goods such as food, 
orchard products, coffee, farm products, and cosmetics. Some people are employed as 
industrial workers in the public sector. The communities are considered to be at the 
middle standard level of income. The river has served both communities as a source of 
food, transportation and occupation as well as for religious rites, customs and cultures. 
These communities which were once part of the river and used to build their 
homes to face the river currently turn their back on the river and instead face the 
roadside. The destruction of the river contributes to the continuing decline of water 
quality. Collaboration from all family members within the community is needed to 
control and minimise waste production, develop their knowledge and understanding of 
the importance and value of water, and river conservation (Thovorapa, 2002). Support 
has come from leaders of the country such as Her Majesty Queen Sirikit who stated in 
her birthday address to the Thai nation in 1999 her concern for the rivers and canals 
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(Thovorapa, 2002). "Remember that we have been living on the land for a long time, 
but we have nurtured nothing and lived extravagantly. We have dropped litter into the 
river and canal, and the sea has become like a garbage tank. The water has turned to 
waste. Many types of fish become extinct, and this is dreadful because fish is the 
cheapest food for the people " 
The Reasons for Selecting the Study Area 
The Banmai and Bone market communities were the target communities in the 
study. Because Banmai and Bone communities live on the river, they are the 
stakeholders who have a direct involvement and responsibility for the river quality. The 
population of the communities is small which enables easier implementation of 
community education om water management programs. Smaller-scale projects can be 
financially supported and controlled locally which more likely to bring local benefits 
(Sale, 2000). In order to help reduce the environmental problems, the community 
members need to become involved in the process that would help them to address their 
common needs and goals. This course of action would increase communication, 
creating new interactions between individuals who might not have interacted before. 
People would have opportunity to share expectations which tend to increase the 
community's ability to solve environmental problems (Gardner, Stem & Boston, 1996). 
Summary 
Based on the concept of sustainable development, water should be consumed at 
the rate at which it can be replaced (Ife, 2002). As the population increases so does the 
demand for water which in turn leads to an increase in wastewater. Water 
contamination can be the global issue, which is crucial matter at national, local and 
households' level. 
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Historically Thailand has been a region of abundant water supply. The way of 
life of the Thai people has been intimately connected with their rivers through their 
rituals and cultures. Approximately 1.2 million people live within the river basin and 
the Bangpakong River quality is dramatically decreased. The major causes of pollutants 
to the Bangpakong River are domestic, agricultural, and industrial waste discharges. 
Thailand's national budget has steadily increased to overcome water 
contamination problems (Public Health Department, 2002), but the water degradation 
still continues. Collaboration of all stakeholders to mitigate water problems has been 
required and addressed in many Government policies. Effective strategies must be 
considered to effectively manage water demand and reduce pollution of the rivers. An 
approach which involves community members actively participating in the decision 
making and planning of activities which assist in the conservation and prevention of 
water resources should be considered. Searching for effective solutions should become 
a high priority. In the following chapter, the theoretical framework for the study is 
outlined. 
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CHAPTER3 
THEORETICAL FRAMEWORK 
AIMS OF THE CHAPTER 
Overview 
As discussed earlier, around the world water resources are becoming 
increasingly scarce and the cost of maintaining good water quality is increasing. 
Currently 1.2 billion people have no access to drinking water and 2.4 billion people 
worldwide are deprived of water purification services (Jesdapipat, 2003). Although the 
world has enough fresh water to cover most drinking needs, there is inequality in the 
distribution of water resources amongst different countries. Fred Paley, President of 
Global Water Resources commented: "Many communities in over 50 countries 
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throughout the world are suffering needlessly because water is either insufficient, 
polluted or may not exist at all. .. Water is blue gold, it's terribly precious" (Clayton, 
2004). 
The current ecological crisis facing the world is in part due to technological 
innovations and maladaptive behaviour of people. Human action is the critical element 
in environmental degradation (Maloney & Ward, 1973; Tanner, 1999). Technology 
alone cannot and will not solve our world's environmental problems; there needs to be 
active involvement of people at all levels of society through addressing a change in their 
attitudes, behaviours and lifestyles towards water conservation (Kaiser & Ranney, 1999; 
Newhouse, 1990). 
One of the fundamental goals of environmental education is to modify human 
behaviour through increasing people's knowledge. Societies throughout the world 
establish education systems in order to encourage citizens to behave in ways that are 
beneficial to the wider community and society. For example, one way is through 
environmental stewardship. Traditionally environmental education attempted to change 
behaviour by increasing environmental knowledge, as it was believed that by doing so 
people would develop favourable attitudes as they would be making informed decisions 
based on sound information. This in turn would lead to action or proactive behaviours 
which reflected a greater environmental responsibility (Hungerford & Volk, 1990; 
Pooley, 1996), as shown in the figure 3.1. 
Knowledge 
____. Awareness or ~ Action Attitude 
Figure 3.1. Behaviour change system (Hungerford & Volk, 1990). 
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However, this linear model for changing behaviour is simplistic and has not 
been validated or supported by environmental research (Hungerford & Volk, 1990). 
Previously psychological research has utilised an interactionistic approach as the 
conceptual framework for research studies concerned with behavioural analysis 
(Magnusson & Endler, 1977). This approach focuses on the ongoing, multidirectional 
interaction between an individual and his or her environment, especially in relation to 
the situation in which the desired behaviour occurs. People and situations are regarded 
as indispensably linked to one another during the process of interaction. This 
behavioural and situational interaction model may be summarized as follows: 1) Actual 
behaviour is a function of a continuous process of multi-directional interaction or 
feedback between the individual and the situation that an individual encounters; 2) The 
individual is an intentional, active agent in this interaction process; 3) Cognitive and 
motivational factors are essential determinants of behaviour on the part of the person. 
On the situational side, the psychological meaning of the situation for the individual is 
the important determining factor (Magnusson & Endler, 1977). 
In terms of sustainable natural resource management, it is undeniable that 
environmental problems are complex and difficult to solve. The problems are linked to 
the views and attitudes of community stakeholders. A successful potential solution 
relies on community awareness, acceptance and involvement in the development and 
implementation of any plan. Recently, there has been an increased reliance on 
community based programs for improving natural resource management in both urban 
and rural regions (Bellamy, McDonald, Syme, & Butterworth, 1999). These involve 
people taking responsibility for more than just the environment of their immediate 
neighbourhoods, they also need to act within a national and global context. An 
increasingly pressing issue for community based programs is ensuring their long-term 
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success. Of critical importance is increasing our understanding of what factors motivate 
and constrain public interest and involvement in water resource issues and regional 
issues (Syme & Macpherson, 1991). 
This current study attempts to identify those factors related to environmental 
concern. The researcher first obtained broad information from a review of current 
literature, which served as the basis for further investigation within the community 
context. 
Environmental Concerns 
Environmental problems are to a large extent created by human activities. As 
communities and societies grow, the severity of the issues and problems increase 
especially as societies raise their dependence and usage on natural resources and 
generate pollution (Silver & Defries, 1990). These natural resources are progressively 
being destroyed and depreciated through over-use and inadequately maintenance 
(Miller, 1994). 
Environmentally significant detrimental behaviour may be defined as behaviour 
that directly changes the environment; for example, deforestation and disposing of 
household waste in an incorrect manner. Historically, these behaviours have been 
connected to the desire for physical comfort, security, or traditional habit where the 
behaviours that are easiest to execute are implemented. Another definition focuses on 
intent and defines environmentally significant behaviour that is willing to change the 
environment. This approach highlights people's attitudes, motives, and beliefs to 
understand and change the target behaviours (Stem, 2000). 
As the environment is seen as common property that belongs equally to all 
people, one individual's consumption of natural resources also affects others. Using 
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self-restraint, such as consuming less water, benefits those who share that resource (Biel 
& Garling, 1995; Kaiser & Ranney, 1999). Ecological behaviour is seen more and more 
as pro-social, with altruistic considerations (Stern, Dietz, & Guagnano, 1995). 
For more than 30 years, pro environmental behaviour has been explored by 
using psychological research and social psychological theories to explain attitudes 
towards environmental issues. Ultimately, the conclusion has been much the same that 
the environmental concerns people develop are associated with the degree to which they 
view themselves as an interconnected part of their immediate environment (Schultz, 
2000). 
According to the Value BeliefNorm (VBN) Theory, environmental concern is 
embedded in a person's value system. In other words, people's attitudes about 
environmental issues are based on the value that they place on themselves, other people, 
and/or plants and animals (Stern et al., 1995). According to Batson (1994) pro 
environmental behaviour can be motivated by four different factors: egoism, 
collectivism, altruism, and principlism. Egoism is a self-interest motive; collectivism is 
a group motive; altruism is motivation driven by concern for the welfare the 
community, and principlism is motivation upheld by moral principles. Motives are 
defined as forces aimed at achieving an ultimate goal, and it is the individual differences 
in these ultimate goals that lead to different motives (Batson, 1994). 
Concern for the environment is linked to the notion of the self and the degree to 
which people define themselves as independent, or interdependent with other people, or 
with all living things. People, who define themselves as relatively independent from 
other people, and from the natural environment; are classified as egoists and view 
themselves as separate from other people or the natural environment. For such people, 
concern for environmental issues will be motivated by personal reward or the avoidance 
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of harmful consequences. In contrast, people who define themselves as part of the 
biosphere (environment/nature), will be motivated by rewards for all living things or 
avoidance of harmful impacts to the biosphere (Schultz, 2000). 
As most environmental attitude approaches believe that people act egoistically 
and rationally they overlook altruistic considerations (Kaiser & Ranney, 1999; 
Thogersen, 1996). This oversight has been used to explain the moderate correlation 
between environmental attitudes and behaviour observed when using this approach 
(Hines, Hungerford & Tomero, 1986-1987; Schultz, Oskamp & Mainieri, 1995). 
Consequently, a supplementary approach of responsibility and morality was developed 
(Kaiser & Ranney, 1999). 
According to the proponents, environmental decision making is affected by a 
domain of social thinking different from those explained in Rational-Choice Theories, 
an area that applied moral concept which regards the feeling of personal obligation 
(Stern, Deitz, & Kalof, 1993). This model argues that a person's personal obligation to 
act favorably towards others depends on two issues: personal responsibility and 
awareness of the impact of one's behaviour (Vining & Elbreo, 1992). Personal 
obligation for the welfare of others implies that people feel a responsibility to act for 
their benefit of others(Kaiser & Ranney, 1999; Stern et al., 1993). Using this model, 
water conservation can be viewed as a conflict between self and public interests. Using 
water leads to personal comfort and convenience, but over-use is against the public 
interest. Therefore perceived moral obligations can affect people's willingness to 
conserve. 
Theoretical Underpinning of Pro-Environmental Behaviours 
The Theory of Planned Behaviour (TPB) was initially developed nearly 30 years 
ago and was called the Theory of Reasoned Action (TRA). Theory of planned behavior 
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has been widely applied to explain the casual factors of many social behaviour with 
considerable success (Fishbein, 1967),. For example: premarital sex behaviour (Chan & 
Cheung, 1998), health behaviour including diet (Conner & Sherlock, 1998), and 
reduction of speeding behaviour (Stead, Tagg, Macintosh, & Eadie, 2005). 
With reference to environmental behaviour, many studies have been undertaken 
using TPB as a theoretical framework in waste paper recycling (Cheung, Chan, & 
Wong, 1999), and recycling household waste (Knussen, Yule, MacKenzie, & Well, 
2004). The model consists of three constructs; attitude, subjective norm, and perceived 
behavioural control. Based on previous research studies, attitudes reflect the evaluation 
of the behaviour and its outcome, while the subjective norm reflects the extent to which 
significant others associated with the individual are perceived to support the behaviour; 
and the extent to which the individual is motivated to comply. Perceived Behaviour 
Control (PBC) reflects the extent to which the individual feels able to perform the 
behaviour (Knussen et al. 2004). The three factors are thought to have the capacity to 
predict intention and actual behaviour, and to explain the development of behaviour 
change (Cheung, Chan, & Wong, 1999). 
According to TPB, behavioural intention is the proximal determinant of future 
behaviour (Ajzen, 1991). Therefore intentions are assumed to be the motivational 
factors which impact the behaviour. They indicate how hard people are willing to try 
and how much of an effort they are planning to exert in order to perform a particular 
behaviour (Ajzen, 1988). Ajzen (1988) states that behaviour is under the individual's 
volitional control, and this intention will produce the desired behaviour. Intentions 
remain behaviour dispositions until the appropriate time and opportunity; when an effort 
is made to transform the intention into action (Ajzen, 1988). 
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The model proposes that intention is influenced by three conceptual independent 
constructs: attitude, subjective norm and perceived behavioural control as demonstrated 
in Figure 3.2. 
Behaviour 
(ATT) 
, ............................................................................ .-
Figure 3.2. Theory of Planned Behaviour (Ajzen, 1988). 
The above model indicates that the independent determinants of intention are the 
individual's attitude towards the behaviour (ATT), the subjective norm (SN) and 
perceived behaviour control (PBC). In particular, perceived behaviour control has a 
direct impact on an individual's motivation regarding their intention to act. People who 
believe they have no resources or chance to perform a particular behaviour, find it 
impossible to form strong behavioural intentions to act, even when they hold a positive 
attitude towards that behaviour and believe that significant others would approve of 
them performing the behaviour. The theory implies that perceived behaviour control 
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and intention to act are directly correlated. Therefore, this model directly links 
perceived behaviour control to intention (Ajzen, 1988). 
Water Conservation Behaviour 
Conservation is the management of the resources such as water so as to reduce 
waste and maximize efficiency of usage (SAHRA, 2001a). The process of conserving 
is preservation or restoration from loss of wildlife and natural resources, such as forest, 
soil, and water (Pinchot, 1947). Ecological behaviour is a technical term. It means 
actions contributing towards environmental preservation and conservation (Axelrod & 
Lehman, 1993), and refers to specific behaviours, such as recycling, and water 
conservation by using less water (Y olao & Jinnge, 1996), non-littering into water 
resources, and cleaning sewage pipes (Kantola, Syme, & Campbell, 1982; Murphy & 
Watson, 1991). The main concept underpinning water conservation is sustainability by 
maintaining natural resources overtime without depleting them. Because water 
resources vary over time due to drought, saltwater, and floods, sustainable use requires a 
reserve to ensure the supply for future generations (SAHRA, 2001b). One management 
strategy is to minimize the pollution of existing resources. 
A study of environmental beliefs and water conservation conducted by Corral-
Verdugo, Bechtel, and Fraijo-Sing (2003) proposed that the development of skills are 
fundamental to conservation behaviour. In this study two models were proposed and 
tested; first, general environmental beliefs directly predict consumption, and second, 
general beliefs influence specific beliefs, consequently affect water consumption. Five 
hundred and twelve residents in Mexico participated in the study from 131 households 
were randomly selected. From each household, three individuals were selected; the 
housewife, husband (or other adult), and one young person aged 10-17 years. 
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General environmental beliefs were measured by using the New Environmental 
Paradigm scale (NEP) and Human Exception Paradigm scale (HEP). Housewives were 
trained to directly observe each respondent, and noted the time they and two other 
respondents performed in five activities: washing dishes, taking showers, watering 
plants, brushing teeth, and washing the front sidewalk. The results indicated that the 
more the participants conceived of water as an unlimited or disposable resource, the 
more water was wasted. In contrast, there is a negative but significant effect of the 
beliefs of water ecology on water consumption, which meant that if the participant 
believed water was a resource to be saved, then they engaged in water conservation 
behaviour (Corral-Verdugo et al., 2003). Since environmental beliefs are correlated to 
water use, encouraging a change in beliefs along with the development of pro 
environmental skills and motives could be a mechanism in promoting water 
conservation. As specific water beliefs have a direct impact on water consumption, 
urging citizens to change their views concerning water as an unlimited resource, should 
be addressed. 
As a result they considered that environmental behaviour is multi-determined, 
and in general the citizens exceed their expected water consumption and residents need 
to be encouraged to conserve and use water wisely (Corral-Verdugo et al., 2003). 
Possible strategies may include reducing indoor water use, recycling wastewater, and 
avoiding the disposal of garbage and discharge of wastewater into the rivers and canals. 
Saving on indoor water use is especially important because it means less wastewater 
will be discharged into rivers and canals. A campaign to conserve water has to also 
consider group differences in order to meet higher conservation efforts such as gender, 
age, and socio-economic class. 
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The Determinants of Water Conservation Behaviour 
Attitudes toward behaviour are found to correlate well with the actual 
corresponding behaviour. Since attitudes can be assessed ahead of time they can be 
used to predict behavioural performance (Ajzen, 1988). Furthermore, attitude 
assessment increases the understanding of why people exhibit or fail to demonstrate a 
certain behavioural tendency (Ajzen, 1988). Generally people behave in a specific way 
when they view the performance of that behaviour favourably. Conversely, people 
avoid behaving in a specific way if they view its performance unfavourably. 
Understanding how the favourable or unfavourable attitude is formed is critical to 
developing ways to influence behaviour. 
Although there have been many studies focusing on environmental attitudes, 
there is little consistency regarding how attitudes are defined and measured. For 
example, Ajzen (1988) defined attitudes as an individual's positive or negative 
evaluation of performing a particular behaviour (Ajzen, 1988). Other researchers 
(Eagly & Chaiken, 1993; Zanna & Rempel, 1988) suggest that attitudes are evaluative 
dimensions generated from three groups of information (1) cognitive information, (2) 
affective or emotional information and (3) behavioural intention which is information 
concerning past behaviour as demonstrated in Figure 3.3. 
Figure 3.3. Diagramp1atic representation of attitude structure (Eagly & Chaiken, 1993). 
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This model suggests that attitudes are formed through three classes of 
information: namely, cognitive, affective and behavioural information. The attitude is 
not necessarily dependent on all classes of information. The cognitive process 
described above is assumed to occur through information gained about an attitude 
object, thereby allowing the individual to form a belief or beliefs about that object. The 
attitude is determined by the evaluation of the belief, with regards to what will be 
gained directly or indirectly. Attitudes are based on affective responses that are 
immediate and are not mediated by thought processes. It is this definition that the 
current study adopts. 
For more than two decades, there has been growing concern for environmental 
problems and their consequences, with recent opinion polls indicating that many people 
do not exhibit pro-environmental behaviour (Angus Reid Group, 1992). Research on 
environmental issues has mostly involved the investigation of those factors which 
influence the adoption of specific environmental behaviours. For example studies have 
focused on the predictors of recycling behaviour (Dwyer, Leeming, Cobern, Porter, & 
Jackson, 1993; Knussen et al., 2004; Oskamp, Harrington, Edwards, Sherwood, Okuda, 
& Swanson, 1991), and the purchase of environmentally friendly products (Alwit & 
Pitts, 1996). Separate variables have been examined in order to gain a better 
understanding of the antecedents of environmental behaviour. Environmental concerns 
focusing on knowledge and attitude have been one of the most studied variables 
(Oskamp et al., 1991). 
In term of pro environmental attitudes, people may not engage in 
environmentally protective behaviours even though they express support for pro-
environment initiatives. Nevertheless, those who possess the most supportive attitudes 
are more likely to act in ways that protect the environment than those with less 
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supportive attitudes (Scott & Willits, 1994). However this likeliness to act is only a 
tendency, not a certainty. Research results indicate only a moderate relationship 
between environmental attitudes and behaviours, yet the strength of this relationship can 
be increased if the specific information pertaining to pro-environmental behaviour is 
provided (Corral-Verdugo et al., 2003; Kantola & Syme, 1983). 
According to Pooley (1996), attitudes can be formed through the information 
received from any of three sources: cognition, affection, and behaviour (or intention to 
behave). In Zanna and Rempel's model (as cited in Pooley, 1996), there is recognition 
that affect has a role to play in the formation of attitudes, especially when concerned 
with environmental behaviour. Affect refers to the emotions and drives engendered by 
a specific attitude object. Maloney and Ward (1973) provide an example of an 
environmental study based on an attitude framework that takes affect into account. 
They developed an ecology scale, the Ecology Attitudes and Knowledge scale, which 
enables researchers to determine the antecedents of environmentally relevant behaviour. 
Using this scale, Maloney and Ward identified the antecedents of environmentally 
relevant behaviour as being what an individual knows, feels and does. In other words, 
acknowledging the person's cognitions, emotions and behaviours. 
In studying the environmental attitudes of Pennsylvanians, Scott and Willits 
(1994) measured attitude using the New Environmental Paradigm (NEP). Twelve items 
assessed the balance and growth of their ideas regarding nature. The respondents were 
asked to answer questions, using a 5 point Likert scale from strongly agree to strongly 
disagree. Because of the failure to find a strong and consistent relationship between 
various socio demographic characteristics and expressed attitudes and behaviours, the 
researchers suggested further research was needed to validate this new measurement 
within the complex environmental arena (Scott & Willits 1994). Previous research has 
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also suggested the need for different predictors and models to understand a range of 
environmental behaviours (Boldero, 1995). Therefore, in order to understand and 
predict recycling behaviour, researchers began applying Ajzen's TPB (Ebreo, Hershey, 
& Vining, 1999). 
According to Oskamp (1995), a practitioner of TPB, the effect of attitude on 
actual recycling was inconsistent (Oskamp, 1995). Nevertheless, Boldero (1995) 
studied the prediction of household newspaper recycling. Results indicated that the 
attitude towards recycling was a significant predictor of the behavioral intention to 
recycle, and was consistent with the conclusion reached by (Chueng, Chan et al., 1999). 
Therefore TPB advocates assumed that this attitude was more directly related to 
behaviour than general attitudes towards related issues. 
Focusing on water conservation behaviour, there are some perceptions that 
differentiate water from other energy sources and associated conservation practices 
(Syme & William, 1989; Trumbo, Markee, O'Keefe, & Park, 1999). First, water is a 
renewable resource that plays a crucial role in encouraging householder's attitude to 
conservation. Second, the effect of water conservation is often not immediately 
apparent. Third, the quality of water varies in terms of salinity, organic content, colour, 
and the different seasons, while other energy sources often have uniform quality. 
Fourth, water is considered to be a relatively inexpensive resource of unlimited quantity. 
Finally, most people have little awareness of the amount of water they use or where the 
greatest waste might be occurring. Therefore the different perceptions of water 
influence attitudes toward water conservation and behaviour (Trumbo, Markee, 
O'Keefe, & Park, 1999). 
Trumbo et al. (1999) measured attitudes on water conservation by using a five 
point. Likert scales ranging from strongly agree to strongly disagree. This study 
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examined whether the precipitation cycle is a factor contributing to the attitude of water 
conservation in Reno, Nevada in the USA. Respondents were asked to rate statements 
such as "Water conservation is very important to me". Results showed a positive 
attitude towards water conservation. However, an individual's attitude is based on 
direct experience rather than indirect experience or second hand information (Doll & 
Ajzen 1992). Attitudes based on direct experience rely on additional information which 
is clearly defined and more accessible in memory (Doll & Ajzen, 1992). The 
implication of these results suggest that water conservation campaigns need to address 
the type of information provided in order to achieve maximum effectiveness. 
In Thailand, few studies on water conservation behaviour have been conducted. 
One study conducted by Yolao and Jinnge (1996) investigated the factors influencing 
water conservation behaviour of 1148 teachers from 23 elementary schools in the 
Bangkok metropolitan area by using the TPB model. Results from this study suggested 
a significant correlation between behaviour and the attitude towards performing the 
behaviour and willingness to make a sacrifice. Attitudes toward disposing of garbage in 
the river were strongly influenced by the intention to conserve water beyond the 
Subjective Norm. 
Another study by Stiennopakao (2000) used a randomized control group pre-
test/ posttest design. The aim of this research was to create and develop a training 
program for 73 fifth grade students of a local elementary school. The experimental 
group was trained using attitudes towards a water conservation program, while the 
control group received no training. The results showed that the attitude and water 
conservation behaviour for the experimental group after treatment was significantly 
higher than before treatment and higher than those students in the control group (p<.05) 
(Stiennopakao, 2000). 
79 
Water Conservation 
Having reviewed the previous research literature, the present study aims to 
examine the importance and the role of cognitive and affective attitude domains within 
community members living in the communities of Talad Banmai and Talad Bone in 
Chachoengsao, Thailand. The challenging task was to understand community 
members' motivations and the barriers on intention to conserve water, so as to develop 
strategies to encourage substantial water conservation behaviour. 
Attitude toward water conservation (A TT) is defined by using the conceptual 
model of Ajzen (1988). Ajzen's model refers to respondents' positive and negative 
evaluations of water conservation behaviour. It also utilizes the model of Zanna and 
Rempel (1988) to address the sources ·of attitude, by evaluating the perceived utility of 
water conservation (cognition) and the favorable or unfavorable feeling connected with 
conserving water (affection). 
Subjective Norm (SN) 
The TPB theory states that an additional determinant of intention to act or 
behave in a particular way is the individual's perception of social pressure to perform or 
not perform the behaviour under specific conditions. Subjective Norm describes what 
most people do, their motivations, effective and adaptive actions. The assumption that 
motivation accepts the need for information-processing advantage and a more direct 
route of decision-making within a particular situation is inherent in the understanding of 
the term subjective norm. The inherent meaning of norm refers to belief of what ought 
to be done. Individuals' perceptions of what the majority is doing influences them to 
behave similarly (Cialdini, Reno, & Kallgren, 1990). 
Subjective Norm refers to individuals' intention to behave (or act) when they 
evaluate the behaviour positively, and when they believe others deem it significant that 
they should proceed in a particular manner (Ajzen, 1988). Depending on the situation 
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in which the behaviour is occurring, attitudinal considerations can be more important 
than subjective norm appraisals, while in other situations subjective norms are more 
powerful than attitudinal considerations (Ajzen, 1988). For example, a study by 
Manstead et al. (as cited in Ajzen, 1988) generated positive results on the effect of 
Subjective Norm on women when choosing breast versus bottle feeding. The normative 
referents identified in this case were the opinions towards breast-feeding held by the 
baby's father, the mother's own mother, and her medical adviser. In contrast a study by 
Jones, Sinclair, Rhodes, and Courneya (2004) promoting exercise behaviour examined 
the prediction of intention and exercise behaviour. The results showed that attitudes 
towards the behaviour were found to be stronger determinants than the Subjective Norm 
(Jones, et al., 2004). 
In terms of water conservation behaviour, the perception that others engage in 
proenvironmental practices positively affects one's own conservation behavior. 
Conversely the perception that others waste natural resources may lead to decreased 
effort in one's own environmental conservation (Corral-Verdugo & Frias-Armenta, 
2007). This indicates that people develop subjective norm or normative belief from the 
action and attitudes they perceived in other individuals. Normally, people do search for 
social support for their actions. Thus, social referents that support possible 
environmental behaviour are likely to be crucial determinants of that behaviour. 
However, the Subjective Norm is often found to be more weakly related to intention 
than Attitude and Perceived Behaviour Control in the Theory of Planned Behaviour 
( Armitage & Corm er, 2001; Knussen et al., 2004). Nevertheless, a number of studies 
have shown that attitudinal and subjective norm components are not as independent as 
the theory predicts, as subjective norm has been found to provide a causal path to the 
attitude. Attitude formation which is affected by how significant others (such as 
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parents, peers, community leaders and neighbors) consider the performance of the 
behaviour (Chang, 1998). The subjective norm may affect social behaviour including 
pro-conservation action (Corral-Verdugo & Frias-Armenta, 2007). Ifthis is true, the 
effect of the significant others on attitude formation should not be ignored when 
developing new strategies to promote conservation. Therefore, in a community, local 
leaders and family members may affect the likelihood of people engaging in pro-
environmental behaviour. 
Knowledge (KN) 
In the field of pro-environmental behaviour the awareness and knowledge of 
environmental problems are an essential cognitive pre-requirement for developing the 
intention to conserve behaviour (Bamberg & Moser, 2007). There is a notion that in 
order to change the environmental behaviour, more environmental knowledge and 
information needs to be provided. The failure of education efforts often occurs because 
of insufficient specific knowledge to apply in real situations (Middlestadt, Grieser, 
Hemandez, Tubaishat, Sanchack, Southwell, & Schwartz, 2001). Knowledge 
concerning specific acts or behaviour such as what an individual can do to engage in 
conservation and the appropriate time to perform these behaviours are form part of pro 
environmental behaviour (De Young., 1993; Middlestadt et al., 2001). As a result 
information regarding knowledge about water pollution and how to conserve water can 
influence the intention to conserve water. 
The determinants of household conservation have been investigated in 
many studies (Abrahamse, Steg, Vlek, & Rothengatter, 2005; Gamba & Oskamp, 1994) 
which have included knowledge of potential savings among various determinants for 
supporting domestic conservation behaviour. General information about environmental 
problems and specific information about possible solutions have been adopted. In 
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addition Ajzen (2001)stated that, education and attitude strength were found to be 
correlated. Water conservation information can be communicated to the public in 
several ways through a combination of community-based interpersonal media such as 
group discussion, workshops, and mass media campaigns (DeLorme, Hagen, & Scott, 
2003). Therefore, the addition of water conservation knowledge in the study as one of 
determinants is appropriate. 
Perceived Behaviour Control (PBC) 
Perceived behaviour control is defined as an individual's attempt to perform 
behaviour to the extent that they have confidence in their ability to do so. The 
Perceived Behavioural Control scale scores each behaviour by how easy or difficult the 
individual considers the performance of a particular behaviour to be. Perceived 
behaviour control is the result of two factors: the belief an individual has about his or 
her ability to execute or refrain from performing the behaviour in various 
circumstances, and control frequency. 
Predicting behaviour has been the main purpose of psychological theory. Theory 
of Planned Behaviour (TPB) has been found to be very useful in predicting a variety of 
behaviours, such as exercising (Ngugen, Polvin, & Otis, 1997), practicing safer sex 
(Bryan, Fisher, & Fisher, 2002), and unethical behaviour (Chang, 1998). The general 
findings support the predictive power of the TPB 's three components; the attitude 
towards the act, subjective norm, and perceived behaviour control in predicting 
intention and actual behaviour. 
A three year longitudinal study which examined an anti speeding campaign 
utilised a three year mass media campaign to reduce speeding on the roads in Scotland. 
This research utilised the TPB' s three main predictors: attitude, subjective norms and 
perceived behaviour control. Participants were 550 drivers recruited by knocking door 
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to door. Information was collected using interviewer administered questionnaires of20 
to 40 minutes duration. Multiple regression analysis found that TPB was able to predict 
between 47% and 53% of the variance regarding intention to speed, and between 33%-
40% of variance in reported speeding behaviour. The results showed that perceived 
behaviour control was the most powerful independent variable associated with 
intentions to speed, while subjective norms were not significantly associated with the 
intention to speed. The study also found a desired attitude change toward speeding 
behaviour through the duration of campaign. The study also indicated the value of 
using TPB to understand changes to driver behaviour. 
Regarding changes to environmental behaviour, Chueng, Chan, & Wong (1999) 
studied waste paper recycling behaviour amongst college students in Hong-Kong. Two 
hundred and eighty two undergraduate students from the Chinese University of Hong 
Kong participated in the study. They completed a questionnaire designed to measure 
various factors regarding recycling behaviour. The results of the study revealed that 
TPB significantly predicted both behaviour intention and wastepaper recycling which 
are significantly related. Additionally, general knowledge significantly predicted 
wastepaper recycling behaviour, when TPB constructs were controlled. Past behaviour 
also affected the prediction of subsequent behaviour. They suggested that TPB plus 
general knowledge and past behaviour could predict wastepaper recycling behaviour. 
Other studies have indicated that knowledge, willingness to make a sacrifice and 
environmentally responsible behaviour are significantly correlated (Kuhlemeier, Bergh 
& Lagerweij, 1999; Pouta & Rekola, 2001). In Holland, research examined 
environmental knowledge, environmental attitudes, and environmentally responsibility 
behaviour (Kuhlemeier et al., 1999). Participants were more than 9,000 students from 
206 secondary schools. The study aimed to examine whether environmental knowledge 
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led to a positive attitude towards the environment, and whether environmental attitude 
resulted in environmentally responsible behaviour or whether the two entirely were 
unconnected. The results indicated that students with more knowledge of 
environmental problems cared about the environment more, and they were also more 
prepared to make financial sacrifices. It also showed that environmental attitude, 
willingness to make sacrifices, and environmentally responsible behaviour were 
correlated ( Kuhlemeier et al., 1999). 
Although various types of proenvironmental behaviour have been investigated, 
water conservation behaviour deserves particular attention. Because of high pollution, 
and increasing consumption, promoting water conservation behaviour needs to be 
particularly concerned. In the Bangpakong River, Nakhom Nayok River, and 
Prachinburi River Basin, the communities along these rivers and canals produce up to 
20,003 cubic meters ofwastewater per day. This represents 34-40% of the total water 
flowing in the rivers (Thongsunthom & Pattani, 2002). In term of increasing water 
consumption, the World Bank (2007) reported that there is tremendous pressure on 
Thailand resources as the country ranks in the lowest in Asia for annual capita water 
available, but it ranks 14th in the world in water pollution. The population of 65 million 
s allocated 3,070 cubic meters of water per capita per year. This number seems high, but 
it is lower than Loas and Cambodia where per capita water available is 55,000 cubic 
meters and 48,000 cubic meters respectively (Thongsunthom & Pattani, 2002). 
There have been surprisingly few attempts to study TPB and water conservation 
behaviour. Lam (1991) modified the Theory of Planned Behaviour (TPB) model and 
included perceived moral obligation, and perceived water rights to predict individual's 
intentions to conserve water. The participants in that study were 244 government 
employees. A significant interaction was found between attitude and subjective norm. 
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In other words, attitude modification was effected by how significant others consider 
the performance of behaviour. This result is consistent with other studies conducted by 
Kantola et al. (1982), which indicated that overall subjective norm was a substantially 
better predictor of the intention to save water than personal attitude. However, attitude 
and subjective norm were not independently related. The results also illustrated that 
attitude to act, normative belief, and perceived behavioural control in TPB are useful 
variables for understanding people's intention. Perceived Moral Obligation had no 
significant effect on the intention to conserve water. As a result TPB in the study was 
used as the main theory to understand the Intention to Conserve Water (ICW). 
In 2001, Trumbo studied intention to conserve water by comparing three 
communities sharing a watershed. They used the TPB as a theoretical base and focused 
on additional variables such as the explanatory power of environmental values and 
information. Data was telephonically collected from 733 respondents, and the results 
showed that positive attitude, self-efficacy, and social support are significant 
components of conservation behaviour. These results support the TPB model and 
supposition that perceived behaviour control also influences the target behaviour 
(Trumbo, 2001). 
In term of subjective norm or normative belief about water conservation Corral-
Verdugo and Frias-Armenta (2007) studied 177 residents in two Mexican cities 
regarding the effect of personal norm belief on residential water conservation. Results 
showed that personal normative belief has a positive effect on water conservation 
(Corral-Verdugo & Frias-Armenta, 2007). 
In Thailand, Y olao and Jinnge ( 1996) investigated the factors influencing water 
conservation behaviour of elementary schools' teachers in Bangkok by using TPB 
constructs. Water Conservation in this study comprised of saving water, non-littering 
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into water resources, and cleaning sewage pipes. Participants were 1148 elementary 
schools teachers randomly selected from twenty-three schools. The results revealed that 
the intention had direct effect on saving water behaviour and non-littering into water 
resources. Attitude had a direct effect on the intention to save water. Attitude-and 
Subjective Norm directly affected non-littering behaviour (Y olao & Jinnge, 1996). 
Based on previously presented literature and the above studies, research suggests 
that the three variables of TPB (Attitude, Subjective Norm and Perceived Behavioural 
Control) can predict behavioural intention. However, the prediction of behaviour from 
intention may be problematic because of many factors which contribute to one's 
intention to act. Furthermore the intentions can change over time due to new 
information or because of changes in the salience of attitudinal versus normative 
influence (Ajzen, 1985). The association between an intention reported on a 
questionnaire and subsequent behaviour might become attenuated as the time interval 
between the two measures increases. Meta-analytic reviews indicate that attitudes, 
subjective norms, and perceived behaviour control explains the variance of intention 
rather than the prediction of behaviour. The prediction of behaviour from the three TPB 
variables is less impressive as intention and perceived behaviour control explain only 
40% of the variance in actual behaviour (Armitage & Conner 1999; Sheeran, Orbell, & 
Trafimow, 1999). Some researchers have argued that behaviour can be predicted not 
only from attitude and subjective norm, but also from previous behaviour (Trafimow & 
Borrie, 2000). 
Previous Behaviour or Habit (PH) 
Many research results have showed that previous behaviour often provides better 
predictions of future behaviours than perceived behaviour control (Oullette & Wood, 
1998; Sutton, 1994). Previous behaviour referred to as habit is under non-conscious 
87 
Water Conservation 
control, therefore previous behaviour may be encoded in memory and may be 
stimulated by particular environmental cues (which are associated in memory) (Orbell, 
Hodgkins, & Sheeran, 1997). Habit can be defined as a learned series of acts that 
becomes an automatic response to specific cues, and provides a cognitive prime for 
future intentions (Trafimow & Borrie, 2000). These cues are functional in achieving 
certain goals (Verplanken & Orbell, 2003). 
The frequency of behaviour in past performance is likely to be a better predictor 
for future actions than an individual's intention levels about the actual behaviour 
(Sheeran et al., 1999). The hypothesis was tested by Sheeran et al. (1999) using 164 
respondents and they suggested that the temporal stability of behavioural intentions 
moderates the relationship between previous experience and subsequent performance. 
The results show that when intentions were stable, past behaviour were not related to 
subsequent performance. However, in contrast, when the intentions were unstable, past 
behaviour was the best predictor of the future action, as intention can change over time 
in accordance with new information, place and time (Sheeran, et al., 1999). Therefore, 
in the present study, past behaviour is an additional factor which will be used to explain 
the intention to conserve water. 
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Sense of Community (SOC) 
Conceptualization of community have shifted from geographical place to 
include the concept of community members relationships that provide friendship, 
esteem, and tangible support (Duffy & Wong, 2003; Sonn & Fisher, 1996). Sense of 
Community refers to the feeling that the respondents have of belonging to a community 
and shared faith that they will be met through their commitment to being together 
(McMillan & Chavis, 1986; Sonn & Fisher, 1996). Sense of community has been 
widely examined among different groups such as adolescents (Pretty, Andrews, & 
Collette, 1994), immigrants (Sagy, Stem, & Krakover, 1996), and areas such as 
community development (Plas & Lewis, 1996), the workplace (Chipuer & Pretty, 
1999), and school environments (Osterman, 2000). 
Sarason (1974) and subsequently McMillan and Chavis (1986) was among the 
initial proponents of the concept of sense of community, and described the concept as 
how people see themselves as being similar to others; their acknowledged connection 
with others and willingness to maintain this connection; and their feelings of being a 
member of a bigger group which is solid and dependable. In addition, they state that a 
sense of community is the relationship a person experiences with their community 
(Duffy & Wong, 2003). Other definitions of "sense of community" include the 
individual's feeling that they belong to a group, share the community values, are relied 
upon, and have the ability to influence what occurs in the community (Duffy & Wong, 
2003; Newbrough & Chavis, 1986). An individuals' local social network influences 
their sense of community. The more ties an individual has in a community, the greater 
their attachment to that community (Sagy et al., 1996). 
According to McMillan and Chavis (1986), sense of community consists of the 
following four components: integration and satisfaction of needs; membership; 
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influence; and shared emotional connections. Integration and need satisfaction are 
founded on the premise that individuals feel rewarded by being members of a group and 
knowing that community resources will satisfy their needs (McMillan & Chavis, 1986). 
Membership relates to the feelings of belonging to a group. It consists of four elements: 
emotional security, which is linked to the idea that belonging to a group provides safety 
measures; identification, which inclu~es the expectation, beliefs and feelings individuals 
have about where they fit within the group; personal investment, which relates to the 
input that people give the community and common symbol system, which relates to 
special objects or a specific language that is special and has meaning for the group. 
Influence refers to group members influencing the community, as well as the 
community influencing the members. For example, within this reciprocal relationship 
each influences the other to undertake certain tasks and follow rules. The final 
component is shared emotional connection which is based on an individual's 
identification of a shared history with other members of the community (McMillan & 
Chavis, 1986). 
There are macro and micro level factors which contribute to the development of 
a sense of community (Sagy et al., 1996). Micro factors are at the individual level and 
include personal attitudes such as one's satisfaction with one's house and the public 
services available in the community, as well as social networks; and socio-demographic 
characteristics such as age, education, and employment. Macro factors occur at the 
community level and include the population size and density; the number of dwellings 
in a community; urban versus rural setting of the community concerned; ethnic 
heterogeneity (i.e., whether there are one or more populations in area); and finally, the 
geographical location ofthe neighbourhood (Sagy et al., 1996). 
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In conclusion, SOC implies that people will feel part of a group and share the 
values and beliefs. They will have some crucial affective attachment to and willingness 
to invest in that group (Sonn & Fisher, 1996). 
Situational Support (SS) 
The prediction of behaviour from intention is inconsistent because situational -
support factors tend to be overlooked. It has been observed that the relationship 
between environmental concern and behaviour is frequently affected by several 
situational factors, such as prompts, removing barriers, providing rewards, and also 
personal factors such as degree of feeling and demographics factors (Oskamp, 
Harrington, Edwards, Sherwood, Okuda, & Swanson, 1991). With regard to water 
conservation behaviour, it has been suggested that water-use campaigns have little 
success because ofunmeasured exogenous variables (Syme, Nancarrow & Seligman,. 
2000). A variety of situational support factors have been incorporated, such as a 
sufficient number of trash bins, and proper bin locations to make the disposal of 
household trash more convenient. 
In summary, past research has shown that when an attempt is made to predict 
behaviour from intention, additional factors such as an individual's past habits (Spec kart 
& Bentler, 1982; Trafimow & Borrie, 2000), sense of community (Sonn & Fisher, 
1996), and situational support factors (Syme et al., 2000) need to be considered. 
Therefore, the Theory of Planned Behaviour may be regarded as a general model of 
behaviour to be applied along with supporting strategies aimed at other factors, to 
successfully improve water conservation behaviour. 
Improving Water Conservation Attitude and Behaviour 
As mentioned previously, the main aim of this current study is to understand 
what factors ensure and sustain water conservation behaviour. This information will 
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allow the practical recommendations regarding the most effective strategies to use in 
information campaigns aimed at encouraging effective water conservation. The need to 
create motivation is essential as is the need to understand how individual's attitudes and 
behaviours are changed by information campaigns. 
Therefore, the first research question of the study is what are the motivations and 
barriers of community regarding water conservation behaviour? 
In the present study, the specific information related to how to save water has 
been addressed. The researcher focused on the Intention to Conserve Water (ICW) 
which comprised two specific intentional behaviours. The first behaviour is the intent to 
avoid disposing of trash or the discharging ofwastewater into the rivers and canals. The 
second intentional behaviour is the saving on indoor water use and the recycling of 
wastewater. Therefore the Intention to Conserve Water (ICW) refers the individuals' 
willingness to perform the above mentioned behaviours. In the study the TPB model is 
used to predict the behaviour intention to conserve water which leads to actual water 
conservation behaviour. 
The second research question investigates whether the Theory of Planned 
Behaviour, integrated with the additional factors described above, can reliably predict 
an individual's intention to conserve water. 
The Message-Learning Approach and Attitudinal Change 
According to the Message-Learning Approach, the fundamental processes in 
attitude change that lead to the individual taking action are: attention, comprehension, 
yielding, and retention (Petty & Cacioppo, 1981). These factors are termed internal 
mediated processes and are described. 
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Attention concerns the concentration of the individual after he or she is exposed 
to water conservation messages. What becomes an important issue in creating public 
attention is the attractiveness of the communicator's personality and credibility. 
Comprehension: In order for the message to be persuasive, the individual must 
be able to understand and visualise the message. To aid comprehension, the message 
should not be too long. 
Yielding: There are three attributes which result in individuals yielding: 
Compliance: Individuals comply with the message because of social acceptance 
(rewards) and they argue against the message because of social un-acceptance 
(punishment); 
Identification: Individuals accept the message because they perceive a similarity 
in beliefs between the communicator and themselves, i.e., they identify with the 
communicator; 
Internalization: When individuals perceive that water conservation is beneficial, 
they internalize this message and it becomes part oftheir lives; 
Retention: Once the message is internalised, individuals memorise the message. 
With repetition of the same message, retention becomes easier; Action: attitude will 
stimulate individuals to act in accordance with their beliefs and attitudes. 
Although attention, comprehension, and retention factors are necessary for 
changes in behaviour to occur, they are not the only prerequisite for attitudes to change 
(Petty & Cacioppo, 1981 ). The influence of expected rewards or incentives is also 
important. Attitude change occurs only if the incentives for a new attitudinal position is 
more significant than the initial attitude (Hovland, cited in Petty & Cacioppo, 1981). In 
addition, attitude is based on direct experience rather than indirect experience or second 
hand information (Doll & Ajzen, 1992). If new information becomes available that 
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changes the perception of a situation and the beliefs surrounding associated behaviour, 
then the behaviour is also likely to change in the direction of the new perception (Doll 
& Ajzen, 1992). 
Other factors such as the source of the message (who said it?), the actual 
message (what was said?), the recipient (to whom it was said?) and the effects of the 
channels of the communication have been studied to assess whether or not they have an 
impact on changing attitudes of individuals (Hovland, cited in Petty & Cacioppo, 1981 ). 
According to the message-learning approach, persuasive contexts exist in the form of 
source and messages, which induce the recipient (who possesses initial attitude) to 
adopt the new attitude. The source provides a variety of forms of incentives; such as 
promises to reduce an unpleasant drive-state in order to maintain a recipient's attitude, 
understanding, yielding, and retaining to the new attitude rather than the initial attitude 
(Petty & Cacioppo, 1981 ). 
The inter-relationships among these variables (source, message, recipient, and 
channel) and the internal mediating processes of attention, comprehension, yielding, and 
retention are illustrated in figure 3.4. 
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Figure 3.4. The inter-relationship among factors in the Message-Learning approach 
(Petty & Cacioppo, 1981 ). 
Source: The first independent variable in the message-learning approach is the 
source or the communicator. A source can be defined as the originator of a message. 
This may be a single person, a group of people, or even an institution (Infante, Rancer, 
& Womack, 2003). Each communicator has individual differences, for example, age, 
gender, ethnicity, socioeconomic status, attractiveness, and credibility (Bator & 
Cialdini, 2000). The communicator's credibility has been identified as an important 
component in an environmental conservation campaign. It relates to how recipients 
perceive the trustworthiness and competence of the communication source (Jones et al., 
2004). The greater the perceived trustworthiness in the communicator or source, the 
greater the attitude change (Petty & Cacioppo, 1986). 
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Most research shows that a high credibility source is more persuasive than a 
moderate or low credibility source, if attitudes are measured immediately after the 
message has been delivered (Petty & Cacioppo, 1981). Experts are considered to be a 
credible source as they are perceived to be more knowledgeable than non-experts. 
Therefore in any type of campaign or promotion, an expert's message will likely be 
more readily accepted by individuals than messages from non-experts (Hovland, as 
cited in Petty & Cacioppo, 1981). However, merely using an expert will not, in general, 
guarantee ready acceptance. What needs to be emphasised to the recipients is the 
personal relevance and importance of the issue in order that they pay attention and are 
potentially persuaded (Petty & Cacioppo, 1981 ). 
A study by Jones et al. (2004) on promoting exercise behaviour in college 
students failed to support the belief that a highly credible source is more persuasive in 
influencing people to change their behaviour. These researchers suggested that for 
college students, source credibility might not be as important in persuading people to 
change their behaviour as for other non-college students because of the "ceiling effect". 
Well educated college students may already be aware of the benefit of exercise; 
therefore there is less opportunity for expert advice to change the designated target 
behaviour. 
Message: This variable in the Message Learning Approach is the message itself. 
A message is the stimulus that is sent from the communicator to the receiver (Infante, 
Rancer & Womack, 2003) and includes factors such as delivery style, speed of speech, 
length of the message, vividness, and repetition of the message (McGuire, as cited in 
Bator & Cialdini, 2000). There are three important social psychological aspects of a 
message (Syme et al., 2000). 
The content of the message should be specific. Messages that are about 
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specific goals will generate the most positive results. The message should not only 
inform members of the public that they need to engage in water conservation behaviour, 
it needs to specifically explain how to conserve water and describe the ways in which 
this behaviour is beneficial to the recipient of the message. 
The message should be presented in a personalized manner. To enhance the 
impact of a message, the personal relevance of an issue should be highlighted (Petty & 
Cacioppo 1986). As pro-attitudinal messages are often seen as similar to one's own 
opinion, they are more likely to be accepted (Jones et al., 2004). However, in order for 
the message to be acted upon, it must not only be pro-attitudinal, it needs to be specific 
and personalised. This was supported by the results of the study by Jones et al. (2004) 
regarding the promotion of exercise behaviour in college students. It was found that 
even though the message was pro-attitudinal for most of the students, it was not specific 
to college students; rather it was focused on all adults. As a result, the messages had 
little effect on influencing college students to increase their exercise behaviour. 
The content of the message should be focused on what people have to lose by 
not engaging in the behaviour rather than what they have to gain as most people are 
more sensitive to what they lose. If the messages are framed negatively, an individual 
may process it with more thought because it captures their attention and their 
expectations. However, there is some dissent against this view, for example Jones et al. 
(2004) argues that positively framed arguments rather than negatively framed 
arguments, are more effective for promoting preventative behaviour. 
Besides gaining an audience's attention, campaigners must provide messages in 
a way that audiences can store it in memory and retrieve it at a later date. A person's 
memory of a message is important, as often they do not make decisions during exposure 
to the message in a campaign. Instead, people frequently change their attitudes and 
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behaviours at a later date; therefore their memory for the target issue is an important 
factor (Wood, Kallgren, & Preisler, as cited in Bator & Cialdini, 2000). As a result, 
advertisements for campaigns should use visual images (i.e., litter in the river) that are 
likely to be found in the target audience's natural environment during the time they are 
likely to perform the desired behaviour (Bator & Cialdini, 2000). 
All the above mentioned aspects were integrated and utilised as guidelines for 
the water conservation campaign described in this research. The participants were 
specifically informed regarding the consequences of polluting the river and what they 
should do to conserve water. The brochures and handouts were created with colourful 
animations and persuasive words such as "Quality of life will be lost if water resources 
are not conserved". 
Channel: The third independent variable in the message-learning approach is the 
medium used to transmit the message which includes factors such as the radio, 
television, magazines, and newspapers (McGuire, as cited in Bator & Cialdini, 2000) 
and these can either be used individually or in combination depending on the message 
and the target audience. Print media, in the form of written pamphlets tend to be the 
main form of delivery for health oriented messages (Jones et al., 2004). Simple written 
prompts on water saving in communal showers have been found to be largely effective 
(Aronson & O'Leary, 1983). However, in a study by Jones et al. (2004) print media was 
found to have little impact on promoting physical exercise in college students and this 
could be due to the fact that this was the only channel form used to deliver the message. 
They suggested that in community type populations a combination of various channels 
was more effective in persuading people to change their behaviour, for example written 
pamphlets were used in conjunction with television and internet-based promotions 
(Jones et al., 2004). 
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Syme et al. (2000) suggested that no one medium is likely to dominate or be 
more effective on its own. These researchers found television programs to be an 
effective channel for promoting awareness and changing beliefs in relation to 
motivation and attitude. In addition videotape was considered effective, as it is easy to 
bring into a person's home, thereby reaching a greater audience. Lastly they 
demonstrated the importance of personal contact regarding water saving behaviour by 
modelling water conservation behaviour in the shower. They stated that individuals are 
more receptive to a new idea when personal contact is used and that face to face 
communication has a far greater impact than media communication. 
It is evident from the above review that in order for water conservation 
campaigns to be effective, the campaign should not only depend on multi media 
channels but other community-based activities should be considered such as personal 
contact, small group discussion and people involvement activities. 
Recipient: The fourth independent variable in the message-learning approach is 
the recipient, or receiver. A particular campaign can be considered successful if the 
recipient improves or changes their water conservation behaviour. Therefore lifestyle, 
life cycle, education and other relevant variables, should be considered carefully when 
planning a conservation campaign (Bator & Cialdini, 2000). 
McGuire (as cited in (Bator & Cialdini, 2000) is of the opinion that an effective 
public communication campaign should also include a destination variable. This 
focuses on the behaviour which is to be targeted by the campaign. Questions that need 
to be asked include: is the target behaviour to be changed immediately or in the long 
term? Is the campaign trying to encourage a new behaviour or develop or stop a current 
one? Campaign developers can control and manipulate the destination variables of the 
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message learning approach to achieve the desired outcomes, i.e., behaviour change 
(Bator & Cialdini, 2000). 
In phase three of this current research study, community leaders are identified as 
the credible source, while the communities' members are the disseminators of the 
conservation message and as such are the research focus. The study's water 
conservation campaign attempted to encourage the communities' intention to conserve 
water, utilising the variables identified in the TPB, namely, the positive attitude toward 
water conservation, subjective norm, and perceived behaviour control. In addition four 
external variables from TPB (knowledge, past behaviour, sense of community, and 
situational supporters) were also taken into consideration when planning the campaign. 
Community leaders in particular were identified as recipients of the message, 
due to the Thai Government's devolution empowerment policy in recent years. 
Through this policy, local elected leaders play an important role in their community 
development; they are in a position to promote greater concern about the environment. 
Effective leaders are seen as catalysts for change, and people who are in a position to 
provide followers with the opportunity to exert some control over their own futures 
(Duncan & Warden, 1999). In addition, community leaders provide a forum for active 
debate and facilitate clear decision-making among members, while at the same time 
acting as mediators between the government and local communities. 
Public Involvement in Pro environmental Studies 
Public participation has become an important aspect of natural resource 
management (Lawrence & Deagen, 2001). The participation, in reality, has been 
applied in many ways and many contexts by different countries. It should be 
recognized that the participatory management of natural resources does not suddenly 
occur, but requires a change of thinking about governance and natural resources 
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management, and how a better quality of life throughout the world will be achieved. 
(TASAE, 2001). 
Communities Caring for Water Resources 
In Thailand, a variety of programs have been introduced which emphasise the 
important role of each citizen in effective waste management and stress that the 
government sector alone does not have responsibility for this role, it is also the 
responsibility of each citizen (World Bank, 2003). One program called the "Magic 
Eyes" was introduced in the early 1980's. The campaign employed a jingle ("Ah! Ah! 
Don't Litter! The Magic Eyes see you") which was broadcast to reach as many of the 
Thai population as possible and the message was aimed at reducing prolific littering in 
Bangkok and to initiate citizen responsibility for taking care of the environment. 
In order to implement and maintain the program, a working group of the 
Environmental and Community Development Association (TECDA) collaborated with 
government agencies, private enterprises, schools, the media, communities and non-
government organisations (NGO's), to build environmental awareness and citizen 
responsibility. Currently, the Magic Eyes logo consists of two powered eyes in a bright 
green circle and is widely recognized in Thailand as the eyes that are watching the 
environmental behaviour of the people. From this pioneering anti-littering campaign, 
Magic Eyes has expanded its role to include general conservation, which includes solid 
waste reduction and recycling, as well as Chao Praya River conservation and energy 
conservation (Anonymous, 2003). 
The Waste for Eggs program, which was introduced in the Shorthorn 
Community 3, Chachoengsao, is further example of a program designed to reduce 
waste. This program is the initiative of the local leaders and members of the Shorthorn 
community; the main aim was to encourage pro-environmental behaviour. Community 
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members are encouraged to regularly collect household solid waste in exchange for 
eggs. In addition, community members can separate recyclable and non recyclable 
household waste for the purpose of selling this to Saleng or to exchange the separated 
waste for eggs. Furthermore to this, the program has not been sustained by the local 
community and the reasons for this are not clear. However the motivations and barriers 
to participate in such a program have not been identified. 
Public Involvement in Pro environmental Studies in Thailand 
During the past four decades only the economic growth of Thailand has been 
emphasized in the National Economic and Social Development Plans (1st to 7th plans, 
1961-1994). This has lead to many other issues arising, such as increases in criminal 
behaviours as well as increased migration of people from rural to urban areas. This in 
turn has resulted in the growth in urban population density which has increased the 
environmental deterioration in urban areas. The solid waste and wastewater 
management systems of these expanding urban areas are not sufficient to cope with the 
additional demand created by this population growth. People have tended to use water 
resources as places for their litter without being aware of the negative results of this 
practice. 
Towards the end ofthe 7th Plan (1992-1996), Thailand faced a bubble-economic 
period which ended in 1997 during the 8th Plan (1997-2001). The Thai currency was 
attacked and de-valued and many banks and financial institutions were closed. As a 
result, Thai unemployment rate increased and Thailand requested a loan from the 
International Money Fund (IMF). 
The Ninth National Economic and Social Development Plan (during 2002-2006) 
was based on the Eighth Plan which advocated holistic people-centred development. It 
adopted a bottom-up participatory approach and major emphasis was placed on 
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balanced development of human, social, economic, and environmental resources. The 
concept of community-based management has been recognized as one way to solve the 
natural and environmental problems that have arisen (Kaotien, 2003). 
Focusing on the water resource development, the new constitution in Section 78 
of the Ninth Plan stipulated that the state should decentralize power to local people for 
the purpose of independence, transparent implementation, and self-determination of 
local affairs. This statement is consistent with Thailand's National Water Policy and 
Vision statement in 1997 (Asian Development Bank, 2005) "By the year 2005, 
Thailand will have sufficient water of good quality for all users through efficient 
management and an organizational and legal system that will ensure equitable and 
sustainable use of water resources, with due consideration for the quality of life and the 
participation of all stakeholders". 
In order to achieve this goal, targeted strategies emphasised local participation in 
conservation, the enhancement of public awareness related to environmental quality 
among Thai people, and the efficient enforcement of environmental laws. Empowering 
the community was recognized as a necessary element in building a strong societal 
foundation. Further to this the mobilization and participation of all stakeholders in 
community development and the upgrading of the environment in a manner conductive 
to developing a peaceful, convenient, safe, well-disciplined, and clean community. 
Resulting from these actions, the Thai people have grown more aware and 
concerned about environmental problems. Public participation is more widely accepted, 
yet pollution and environmental problems remain rampant. For example, the volume of 
waste in the city of Chiangmai rapidly increased while the collection and disposal 
system suffered. The Provincial Electricity Authority initiated a project of a 20 
Megawatt waste incinerating power plant to overcome this problem. This project was 
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strongly opposed by the local people in Hang Dong district. (Thailand state of 
environmental report 1995-1996). 
In 1999, Rayong Municipality started a Waste Management Project to help solve 
the trash disposal problems caused by rapidly increased population with lack of proper 
disposal units, budgets and also landfill areas. The Ministry of Industry in partnership 
with a private company decided to establish a hazardous waste treatment centre in 
Rayong province. Many activities have been initiated to promote and persuade people 
to participate in collecting waste; such as recycling waste from home, collecting organic 
waste to use in hydro organism ferment activities to produce odourless waste. This 
odourless waste can be used as liquid fertilizer to replace chemical fertilizer. Due to the 
cooperation among many development parties, both private and public, the project has 
achieved some noteworthy success (Kaotien, 2003). 
Public participation has also been employed in water conservation programs. 
(Jompakdee, 2003) studied the role of the community in the Ping River's restoration. 
The main aim was to guard against the encroachment and the disposal of community 
waste into the river. In order to solve the problem, three steps were taken. The first 
stage was raising awareness about the situation of problems through public education 
and conducting river surveys, dialogue seminars, and boat trips. The second stage was 
developing the knowledge and skills involved in a river monitoring program, and 
conducting a variety of activities to promote community involvement in the process. 
The last stage was cooperation and networking. River Revival Committees were set up 
and strong links among various groups of partners were created: such as among 
community volunteer groups, schools, monasteries and the mass media. The results 
indicated improvement in public decision making when members received genuine facts 
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and developed a thorough understanding of the river environment system. Community 
education and campaigns were regarded as absolutely crucial. 
In conclusion, members of the community should be involved in the 
environmental decision making processes that are visible, transparent and publicly 
accountable. When local communities are involved in decision making processes, their 
benefits can be ensured, and their traditional life style and values respected (Li, 2005). 
Although people express a relatively high level of environmental concern , they 
participate in few environmentally behaviours (Scott & Willits, 1994). Even though 
there is a growing consensus among people of the need to protect the environment, it is 
questionable whether many people have adopted a more ecologically responsible 
lifestyle whether in Thailand or any other country. Dunlap (1991) has identified a 
number of reasons why attitude and behaviour may not be congruent: 
The media and public tend to assume that environmental problems are being 
solved by the government. This perception weakens the public concern for the problem 
and their attention is turned to more pressing matters. The public tends to think that 
institutions should take responsibility for cleaning up the environment, not individuals. 
Institutions are viewed as the main wrongdoer in the process. 
People are willing to change some aspects of their lives (e.g., recycling 
household wastepaper, recycling water to plants) yet are not likely to change their 
overall behaviour. For example, they may not be willing to commute by public 
transportation instead of the car, or save water while taking showers because of the 
inconvenience they may have to endure. People may lack sufficient information about 
how to act in ways that are environmentally responsible. A deficiency of strong 
leaderships relevant to environmental protection may result in a belief among the public 
that pro-environmental lifestyle changes are not urgent. 
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People may be less likely overall to engage in environmentally protective 
behaviours than they are to express support for environment. Nevertheless, it seems 
likely that those who hold the most supportive attitudes would be more inclined to act in 
ways that protect the environment (Scott & Willits, 1994). Water conservation 
campaigns should focus mainly on changing environmental attitudes initially before 
trying to change people's environmental behaviour (Pooley, 1996). 
Research Objectives 
Considering the results of the previous studies, the current study designed a 
water conservation campaign embedded within the social, cultural, political and 
economic fabric of Thai society, using community involvement activities and created a 
multimedia campaign in order to improve the intention to conserve water. To 
summarize, the current study has identified three research objectives: 
(1) To enhance conceptual understanding ofthe motivation and barriers to 
pro-environmental behaviour within the riverside community context; 
(2) To explore those factors of water conservation behaviour that will assist 
the design of a community campaign; 
(3) To develop, implement and evaluate a community campaign to improve 
water conservation behaviour. 
Research Questions 
Accordingly three research questions have been formulated: 
(1) What are the motivations and barriers of a community regarding water 
conservation behaviour? 
(2) What are the factors predicting the intention to conserve water? 
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(3) Can a Water Conservation Campaign (WCC) using multi-media and 
community involvement activities improve the Intention to Conserve Water among 
community members? 
See Appendix A for a list of operational definitions for terms discussed in this 
chapter. 
Summary and Conclusions 
Current research indicates an increasing degradation of the global environment 
and the need to change our lifestyle and behaviours. Historically water conservation 
campaigns focused initially on changing environmental attitudes before attempting to 
change people's environmental behaviour. More recently, community-based programs 
have increasingly been relied upon for encouraging pro- environmental friendly ways. 
However, water conservation behaviour is complex, and a thorough understanding of 
which factors influence conservation behaviour need to be continually examined. 
This research took the above issues into consideration and the Theory of Planned 
Behaviour (TPB) construct was integrated with four additional factors, namely, 
Knowledge of water conservation, Past Habit, Sense of Community and Situational 
Supporters which were applied to explain the factors that motivate the Intention to 
Conserve Water (ICW). Using a Persuasive Message Learning approach with 
community involvement a Water Conservation Campaign was designed and 
implemented to improve ICW and encourage protection of the Bangpakong River as a 
water resource. 
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CHAPTER4 
METHODOLOGY AND RESULTS 
AIMS OF THE CHAPTER 
Overall Approach 
The present study was undertaken in the community with the aim of improving 
community members' water conservation behaviour. Consequently, a community based 
study was utilised as it provides not only quality information, but is also beneficial in 
advocating community change. Community-based studies focus on three principles: 
the collaboration between the researcher and community members, multiple methods of 
data collection and the creation of social change (Strand, Marullo, Cutforth, Stoecker, & 
Donohoe, 2003). 
Collaboration requires mutually, respectful relationships between academic 
staff, local leaders and community people. Everyone in the study group becomes both a 
researcher and a learner, and all are empowered through the exchange of expertise. The 
participants learn how to listen to one another, engage in discussion about the problems, 
arrive at solutions and work together. In this way, the study process is regarded as a 
means of change and growth for everyone involved. Collaboration is essential because 
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it ensures that the research focus is one that community members identify as important 
to their own social change. This leads to higher response rates and richer, more valid 
data. The quality of the data collected can be further enhanced by incorporating the 
language, perspectives, knowledge, and experiences of the participants. 
Community-based studies allow researchers to use both quantitative and 
qualitative approaches, as well as providing the flexibility to adapt the methodology 
midcourse in response to changing circumstances or to enhance the usefulness of data 
collection. The high value community-based studies place on the local experiential 
knowledge of community members and their perspectives make informal interviews and 
open-ended questions better options compared to structured, researcher controlled data 
collection methods. However, qualitative and quantitative methods are not 
incompatible, and investigators can effectively make use of both techniques (Brewer & 
Hunter, 1989; Strand et al., 2003). 
The ultimate goal of community-based studies is achieving social justice through 
social action and social change (Duffy & Wong, 2003). This means that research report 
need to be presented to community members (and others who might make use of the 
findings) in an easily comprehensible and useable form, which may include the use of 
videos and art (Strand et al., 2003). The community's involvement in the research 
process can have powerful outcomes because the learning that results from involvement 
in information gathering and analysis can be capacity-building and empowering 
(Sclove, Scammell, & Holland, 1998). This community based approach is entirely 
consistent with the cultural and social practices in Thailand. In particular, the research 
will engage with community leaders as the source of information specified in message 
learning theory. This culturally appropriate approach to the methodology will enhance 
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the likelihood that change in community attitude and behaviour will be sustainable over 
time. 
Multiple Methodologies 
In recent years social science researchers have increasingly applied mixed 
methodology in the same research project, combining the advantages of quantitative and 
qualitative methods, while avoiding their shortcomings (Brannen 1992; Creswell, 1995; 
Tashakkori & Teddlie, 1998). These two approaches are regarded as complementary 
rather than competitive methods (Patton, 1990) and it is believed that a combination 
· provides a more complete picture of the phenomenon under investigation (Cohen, 
1999). The use of multi research methodologies to study the same problem has been 
supported by a numbers of researchers (Denzin 1978; Tashakkori & Teddlie 1998) and 
these can be categorised into three major approaches (Tashakkori & Teddlie, 1998): 
1. Mono-method studies use either a qualitative or a quantitative approach. 
They are conducted by purists and are becoming increasingly rare in the social and 
behavioural sciences (Tashakkori & Teddlie, 1998). 
2. Mixed method studies are those that combine qualitative and quantitative 
approaches into the research methodology of a single or multi-phased study. Creswell 
(1995) defined four types of mixed method design: 
• Sequential studies: a qualitative study followed by a quantitative study, 
or vice versa. 
• Simultaneous studies: a qualitative and a quantitative study conducted at 
the same time. 
• Equivalent status design: both qualitative and quantitative approaches 
used equally to understand the phenomenon under study. 
110 
Water Conservation 
• Dominant-less dominant studies: a study occurring within a single 
dominant paradigm with a small component of the overall study drawn 
from an alternative design. 
3. Mixed model studies incorporate both quantitative and qualitative 
orientations in different phases of the research process. 
The decision on when to use qualitative or quantitative approaches depends 
upon the research questions and the phase of the study cycle (Tashakkori & Teddlie 
1998). With regards to community based research, the research questions do not come 
from theoretical disputes, but are based on the needs of the community which in turn 
will determine the optimal research method (Strand et al., 2003). 
Methodology 
This study researched the implementation of water conservation campaigns to 
improve water conservation behaviour in the Banmai Market and Bone Market 
communities of Chachoengsao province, Thailand. It was decided that a mixed model 
consisting of qualitative and quantitative methods and participatory action research 
would provide a better understanding of the community's perception of the problem, the 
development of appropriate, effective and locally relevant solutions to the problem, and 
a more accurate assessment of behavioural changes. 
The study was divided into three phases. A qualitative research paradigm was 
used in the first phase; a preliminary study of the context in which water conservation 
behaviour occurred and participants' experience of the phenomenon. In order to 
develop an appropriate water conservation campaign, the second phase was divided into 
two parts: a pilot study and a community leaders' work-shop. In phase three, a water 
conservation campaign was implemented using community-based activities, a variety of 
multi media campaigns and involving leaders. The water conservation campaign was 
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conducted in one community group (the experimental condition), while another two 
community groups were monitored but not included in the campaign (controlled 
conditions). The effectiveness of the water conservation campaign was evaluated three 
times; a pre-test before campaigning, a post-test 6 months after finishing the campaign, 
and follow up questionnaire ( Appendix C) delivered 3 months after that. Quantitative 
data collected from the questionnaires were used to analyse before and after 
experimental effects within group, and between groups. In addition, community 
members and leaders were selected for in depth interviews to provide qualitative 
information. 
Phase One: Preliminary Study 
Phase one consisted of a qualitative study designed to answer the following 
question: "What are the motivations and constraints of water conservation behaviour 
among community members in Chachoengsao, Thailand?" This phase of the study was 
divided into two parts. Initially a series of semi-structured interviews were conducted 
with a sample of Chachoengsao province residents for whom the Bangpakong River 
was an integral part of their daily life or career. This was followed by a focus group, 
consisting of stakeholders living in the Bone Market community. The use of interviews 
and focus groups allows researchers to obtain an in depth understanding of the issues 
(Patton, 1990) and potentially reveal issues which the researcher had not considered. 
The use of semi-structured interviews was considered the most appropriate method for 
accessing salient attitudes, motivations and the reality of living in a Thai riverside 
community, as well as the motivations and constraints underlying water conservation 
behaviour. Focus groups were employed to reconfirm the interview content and to 
assist in the generation of hypotheses. In addition, the triangulation of data has 
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previously been shown to increase data validity (Pooley, 1996; Pooley & O'Connor, 
2000). 
Participants 
Purposive sampling (the selection of persons with specific 
characteristics) was used to select participants to take part in the semi-structured 
interviews, in order to obtain a broad perspective of different community members' 
views (Johnson & Christensen, 2004). Three criteria were used: participants need to be 
30 years of age or older, a Chachoengsao province resident and have careers or their 
daily life be related to the Bangpakong River, 
The sample was comprised of16 participants; eight females and eight males, 
with ages ranging from 35 to 70 years (M=48.75, SD=12.4). The participants 
represented six different stake holder groups of the Bangpakong River: 
Four community members from the Bangpakong riverside residential area. 
Four community leaders; two elected and two appointed. Elected leaders were 
nominated by the Lord Mayor of Municipality Department and elected by community 
members. These leaders subsequently serve for two years, in a formalised position, on 
the political community committee. The appointed-leaders had no formal community 
administrative position, but were chosen because of their elderly age, their virtues and 
the respect with which they were held by the community. 
Two Government Sector Heads (Public Health Division and Environmental 
Protection) whose duties involve regulating environmental quality in the Chachoengsao 
province. 
Two small business owners (small restaurant owner on the Bangpakong river 
bank and a fruit seller) whose businesses affected the quality of the river. 
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Two Non-Government Organisation employees who were interested and 
involved with Bangpakong River pollution. 
Two people whose daily lives were connected with the Bangpakong River 
The two focus groups were conducted with stakeholders, aged from 36 to 45 
(M=40.6, SD=3.64), who had been living in the Bone Market Community for between 
10 to 40 years (M=31. 71; SD=7 .09). The names and contact details of suitable 
stakeholders were initially obtained from community committees and interviewees. 
Materials 
All participants were asked seven questions in a semi-structured intervew. 
How, in your opinion, has the ,state of the Bangpakong River changed from the 
past to the present? 
What are the main causes of the Bangpakong River degradation? 
How can you protect the Bangpakong River from being polluted? 
What are your motivations and limitations in conserving water? 
What is the most effective way to promote community members to refrain from 
disposing trash and discharging wastewater into the river? 
How would you know if the Bangpakong River quality has improved? 
How do you feel about living in this community? 
Procedure 
After obtaining ethics approval clearance from Edith Cowan University's 
Human Research Ethic Committee, participants were contacted by telephone to arrange 
an interview time. The interviews took place in participants' home, as people usually 
feel more comfortable in familiar places (Smith, Harre, & Langenhove, 1995). The 
researcher informed the participants of the objectives and nature of the study, assured 
them of confidentiality and anonymity, and asked them to complete a consent form 
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(Appendix B). Interviews lasted 45 minutes to 1 hour and were taped to allow for a 
fuller record compared to· note-taking, and enabling the interviewer to concentrate on 
the progress ofthe interview. 
The interview commenced with the most general question which was intended to 
put the participants at ease and encourage them to talk about the subject in a relaxed and 
informal manner. Both general and more specific questions were included (Smith et al., 
1995), but they did not necessarily follow a scheduled sequence, nor was every question 
necessarily asked or asked in exactly the same way in each interview. The general 
questions were aimed at obtaining the participants' general view on the Bangpakong 
River. Later, more specific questions·sought exact reasons and strategies for taking care 
of the river. 
The focus groups commenced with the researcher informing participants of the 
confidentiality and anonymity of their responses, and permission was requested to tape 
record the discussion. The researcher presented the objectives of the meeting, while a 
research assistant took notes. Almost the same semi-structure questions were used in 
the focus group as was used in the interviews. Some questions were modified because, 
as the participants were fishermen, the river quality directly affected their livelihood in 
terms of the amount of fish and shrimps caught each day; The focus group lasted 
approximately two and half-hours. 
The recorded interviews and focus group discussions were then transcribed, and 
thematically analysed by the researcher. The identified themes were then check by a 
colleague for credibility. 
Results 
Phase one results provided a profile of stakeholders' motivations and barriers 
regarding water conservation behaviour, their perceptions of the Bangpakong River 
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(comparing past and present water quality), and recommendations for encouraging 
water conservation. The findings were then used to facilitate the design and 
development of specific community water conservation campaigns, as well as 
appropriate research instruments. The findings from this phase were encouraging, in 
light of the growing evidence of the declining health of the Bangpakong River and the 
need for immediate action. Members indicated that the time to act is now and that they 
wanted to be involved in decisions that affected the way the river is protected. 
The information obtained through the semi-structured interviews was 
categorized into five main components relating to the motivations for undertaking water 
conservation behaviour. These five main thematic categories are all consistent with the 
theoretical framework presented in chapter 3 and were successfully triangulated with 
the focus group data. All of these categories were triangulated with analyses from the 
focus group data. 
Personal Motivation 
Beliefs and attitudes relating to self-interest. Consistent with Syme and Meier's 
(1989) findings, self-interest seems to be more effective in promoting water 
conservation. In this study, self-interest was illustrated by comments regarding the 
advantages and disadvantages of the river and water quality in daily life such as its 
useability, reference to it as an income earning resource, or its need to be sustained for 
future generation. 
When asked to describe the differences between Bangpakong River quality from 
the past to the present, most participants insisted that the water quality in the 
Bangpakong River in the past was substantially better than at present: 
"In the past, the water in the Bangpakong River could be drunk. We pumped 
the water up in November, and preserved it in many big earth-jars or tanks for drinking 
116 
Water Conservation 
and consumed everyday in the summer months when the river water was salty and in 
short supply. " 
When fishermen were asked to compare the amount of aquatic animals they 
caught from the river in the past compared to the present, all consistently agreed they 
now caught fewer prawns and fish. Their answers confirmed the belief of worsening 
river quality. They pointed to two important reasons for this trend; pollutants 
discharged into the water from factories and communities, and the deliberate spraying 
of toxins over the river. 
"Strangers from outside sometimes spray shrimp poison onto the river surface 
to kill shrimps in the river. All die, even the baby prawns ... " 
"The factories discharge pollutants secretly during the night time ... There is 
also an increasing amount of people ... you see nearby townhouses and buildings around 
here all discharging wastewater into the sewer drainage which is then piped into the 
river." 
Participants' evaluation of the advantages and disadvantages of living near the 
Bangpakong River illustrated a changing attachment toward the river. They attributed 
current attitudes of carelessness towards the river to the provision of pipe-water as the 
major water supply source: 
"Presently, people face the streets with their backs to the river. They have no 
need to care about the river quality because they use pipe-water. " or 
"We no longer use river water; pipe water reaches our home .... " or 
"The river quality is worse. Nobody, even young children, want to jump down 
and swim in the river as in the past. In the past, we need not buy water, but now we 
have to pay a water bill .... " 
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Although pipe water is accessible now, some residents complained of its poor 
quality: 
"It's too dirty to drink ... some days the water pressure is quite low during the 
day-time ... it slowly jlows ... or even just a drop drips from the tap ... Ifthe river's health 
was as good as in the past, we would be in less trouble .... ". 
Participants also expressed their motivations and barriers for conserving water. 
Many residents claimed that they put trash in plastic bags and took it to the public 
dumpsite in recognition of the need to preserve water quality into the future: 
"I would like to sustain the river's health as long as possible for the next young 
generation .... " 
Participants also expressed concern for the river and its aquatic life, realizing its 
economic value. As one fisherman said: 
"We love the river, and don't want to pollute her with trash ... we earn a living in 
the river .... " 
This information indicated that when there were concerns for the next 
generation, or the river was considered as an earning or entertainment resource the 
motivation for conserving water increased. People with a positive attitude towards the 
river, actively conserved water. 
Past behaviour 
A theme that emerged in the answers of participants was that past behaviour 
influenced current behaviour. Frequent performance of past behaviour can create 
habitual patterns that are repeated automatically in future responses in a given context 
(Oullette & Wood, 1998;Wegner & Bargh, 1998). For example, one respondent stated: 
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"I've never put trash into the river. I have always put it in a plastic bag and 
take it to the bin ... my kids were ordered to do so ... it's necessary to train them when 
they are very young. " 
Other participants said they tried to reuse plastic bags, which they got from the 
market, as much as possible. If they are not too dirty, they can clean them and use them 
again in order to reduce the amount of trash they produce. One participant supported 
the idea of recycling trash they could sell, such as bottles. 
This information indicated that many people have good discipline and habits 
regarding water conservation. However, that does not mean that they can be expected 
to always act in conservation-minded ways. Although past behaviour can cause an 
attitude change, which in turn can affect future intentions (Trafimow & Borrie, 2000), it 
must also be kept in mind that persuasive messages which remind people of prior 
behaviour might have a stronger effect on future behaviour than normative pressure 
(Trafimow & Borrie, 2000). 
Perceived behavioural control (PBC). 
Participants indicated that they believed people should control their own 
behaviour and refrain from polluting the river. This was perceived to be more likely 
once they saw how easy it was to do. Members of the community could easily take 
responsibility for actions directly related to their own behaviour (such as not throwing 
trash in the river or by reducing their own water use), whereas they cannot control the 
discharge of wastewater into the river. 
Cognitive Motivation 
Cognitive motivation refers to any approach which encourages people to think 
about the relationship between their attitude and their individual patterns of behaviour 
(Syme & Meier, 1989). For example in this study, some respondents who were aware 
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of the necessity for water conservation were not aware that they were polluting the river 
by discarding food scraps into the river because they believed this action had no affect 
on the river quality. 
For example one respondent commented: 
"Food scrap left from a meal are biodegradable ... so I think, it could be dropped 
into the river as fish food ... the fishes and prawn can eat it .... " 
Additionally, some respondents believed that one person could not really make 
much of a difference: 
"A little trash does not make much difference to the river. " 
Social Motivation 
Subjective Norms. It has been clearly demonstrated that the social influences of family, 
friends and neighbours can have a greater influence on water conservation than an 
individual's personal attitudes and beliefs (Syme & Meier, 1989). This type of 
influence was evident in this study: 
" ... I take the litter from home· to drop it in the bin ... .I do so to be a good model 
to others who always throw everything into the river ... " 
" ... If my son sees me throw trash into the river, he will scold me ... " 
" ... I had dropped trash into the river before, but now other people don't drop it 
in the river and so neither do 1... " 
These responses indicated that family members and the community can 
encourage each other to stop adverse behaviour and support each other's efforts to 
conserve water and water quality. Nevertheless, some participants commented that they 
often see others throw all their household trash into the river: 
"Although we do not dispose of any trash in the river, other people do it. The 
Bangpakong River does not belong to just only me .... " 
120 
Water Conservation 
A perception like this could constrain river conservation. 
Sense of Community (SOC). 
The SOC component (McMillan & Chavis, 1986), as presented by McMillan 
(1996) and which plays an important role for community engagement and development 
(Chavis & Wandersman, 1990), appeared in the participants' responses. In SOC there is 
a spirit of membership, where people feel they belong and are confident that they are 
accepted by the group (McMillan, 1996). If an individual has a strong sense of 
community, the perception of their surrounding environmental conditions is 
hypothesised to be more positive, increasing their satisfaction with the environment. 
Conversely, a poor of sense of community may lead to a lack of cooperation, 
neighbourliness and, eventual, dissatisfaction (Chavis & Wandersman, 1990). 
In order to explore community members' perceived relationship to one 
another and the group, an additional question was asked: "How do you feel about living 
here?" Residents indicated that they felt close to the people in the community, as they 
had spent almost their whole lives along the river. Some of the responses were: 
"I have lived here as long as I can remember. I feel happy and comfortable with 
my life here. I was born here and would like to die here .... " 
" ... I feel familiar with the river ... The Bangpakong River is our life." 
" .. 1 have lived here almost 20 years .. .I came here with my mom .. .I do like this 
place, even though it's a rather old community, but I feel happy, never lonely .. .lfl face 
problems, I can talk with my neighbours ... " 
Considering these kinds of responses, which indicate a strong sense of belonging 
and pride in the community, the participants could be expected to possess a high SOC. 
People become more cohesive when they know what they can expect from others in the 
121 
Water Conservation 
community (McMillan, 1996). This was illustrated when one participant reflected on 
the significance of the Bangpakong River in Chachoengsao: 
"There are merely two attractive places in Chachoengsao for visitors and 
tourists; one is Sothorn Temple and the other is the Bangpakong River scenery. Thus, 
we need to work together to take care of her." 
As a result, it was concluded that a sense of community could be used as a 
motivating factor to conserve the Bangpakong River water. 
Situational Supporters 
Despite the influences of past behaviour, a number of situational support factors, 
with regards to keeping the river clean, were identified. In particular, the littering action 
of many community members was noted: 
"Careless ... they do so because it's more convenient ... seljish, never think of 
others." 
"I once wrote on the wall, "Don 't throw the litter around here ... bad smell. " 
But nobody cared. They did it at night time. " 
"The bins are placed too far away .... across the street is not safe enough to use. 
If a car knocks over one of our kids while disposing of litter, who will be responsible?" 
One participant mentioned using the waste water from washing clothes to water 
trees in order to conserve water usage. But other participants pointed out that some 
homes have no garden, so this method of conservation could not be widely applied. 
Many of these residents felt that people would inevitably throw wastewater into the 
river. 
Inconvenience also emerged as a barrier to water conserving behaviour. This 
factor in achieving conservation has been called a behavioural cost (Verhallen & Pieter, 
1984). Conservation behaviour is more likely to be performed if the behavioural cost is 
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small. Naturally, the behavioural costs of conservation for particular households may 
vary according to day-to-day routine, life style, and skill levels (Syme & Meier, 1989). 
The interview responses indicated that safety and a convenient dumpsite needed to be 
considered in order to encourage community members to keep the river clean from 
waste. 
Suggestions to Keep the River Clean 
The participants suggested ways to solve river pollution. A number of 
comments and suggestions made by respondents reflected their concern and feelings 
toward conservation. One local government chief commented: 
"Community participation process is the most effective way ... I tried 
many ways to solve this problem ... but all have failed. " 
Other respondents made similar comments: 
"Imposing people to do it...no way ... if all members agree, it's possible to run 
something ... the persuaders should be the beloved or respected persons of the 
community." 
"It would be better if it starts with the community youngsters than adults ... local 
government needs to be involved." 
"Community leaders need to be approached and forums open to the members ... 
we can't think alone." 
A consistent suggestion was the use of multimedia to educate people in ways to 
keep the river clean: 
"Use public relations ... multimedia ... frequently educate people." 
Summary 
From the interviews and focus groups, some conclusions can be drawn. The 
motivations and barriers mentioned by the participants, who tried to conserve water, 
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were shaped by their own beliefs, attitudes and personal motivations. Their comments 
highlighted the importance of educating community members in an effort to change 
their attitudes. For example, the attitude that, "A little trash does not make much 
difference to the river," should be changed to, "A little trash in the river does matter." 
The attitude that, "Food scraps are biodegradable, so there is no problem throwing them 
into the river," should be changed to, "Food scraps can spoil the water quality and are 
not immediately biodegradable, so don't throw them into the river." The attitude that 
"One person can not really make a difference to water conservation," should be changed 
to, "One person can set a good example for others to follow." 
Although many participants realised the harmful consequences of water 
pollution, they found it difficult to avoid polluting. PBC was, therefore, an important 
constraint ofwater conservation behaviour and needs to be positively changed if people 
are to be motivated to conserve water. Similarly, past behaviour was indicative of 
people's ongoing behaviour, as accustomed behaviours become habitual. While some 
people engaged in positive water conservation behaviours (putting trash into plastic 
bags and dropping them into the bin), other's admitted to negative behaviours (dropping 
trash into the river). Thus encouraging positive habits and discouraging negative ones 
may be a key strategy in water conservation. 
Cognitive motivation occurs as a result of the cognitive dissonance arsing from a 
mismatch between behaviour and thought. People may not be aware that their 
behaviour is inconsistent with their attitude. Providing individual feedback about this 
inconsistency may persuade people to either change their attitude towards conservation 
or adopt new conservation behaviours (Syme & Meier, 1989). 
Social motivation could be utilised in a water conservation program by focusing 
on good role models already existing in families, peer group and neighbourhoods. This 
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could be further enhanced by developing a SOC and promoting an expectation of total 
community participation in the program. Physical supporters (such as the convenient 
placement of bins for household litter disposal) also appear to influence water 
conservation intentions. This suggests that creating more convenient dumpsites and 
garbage disposal services need to be considered so that the community will not be 
tempted to use the river for this purpose. Having identified factors motivating and 
constraining water conservation behaviours, the next task was to develop an effective 
strategy and campaign to improve the health of the Bangpakong River. 
Overall the results of phase one report the utility of the elaborated theory of 
planned behaviour and the message learning theory. It is also noteworthy that the 
articulation of these themes are reflected in the social significance of the river in the 
Thai culture. This provided some indication of the importance of leaders in this context. 
Phase Two: Community Leaders' Workshop 
The second stage of the research consisted of two different but related 
parts: a pilot workshop and three leaders' workshops. Phase two was designed to meet 
three objectives: 
1. Encourage community leaders to participate in solving the water pollution 
problem. 
2. Design an appropriate Water Conservation Campaign (WWC), and share 
decision making to improve water conservation behaviour among community members. 
3. Empower local community leaders by providing them with information, 
consultation, and assisting them in mobilising community members by focusing on their 
own self-interests in keeping the river clean. 
All relevant leaders and members were invited to be involved in the planning, 
enacting, monitoring and evaluating ofthe projects (Silveira, Shaffer, & Behr, 1993). 
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The participation process incorporated a team-building mechanism, in which 
participants were encouraged to exchange information and learn from each other. This 
process enhanced motivation for involvement, ensured all members benefited and 
increased the transparency of the decision making, which in turn improved public 
accountability (Jompakdee, 2003). 
In order to minimise conflict and facilitate the participation process, the 
objectives and procedures were made clear to, and approved by all participants prior to 
commencement (TASAE, 2001). In addition, long-range planning (consisting of 
monitoring, forecasting, goal-setting and implementing) was utilised (Silveira et al., 
1993) in which four questions were asked: What is the present condition of the 
Bangpakong River? If left alone, what is going to happen to it? What do the 
communities want to see happen to the river? What do we have to do to get the river to 
be what we want? 
Another technique used to facilitate the participation process was snow-carding. 
Snow-carding is a tool used to quickly build ideas through brainstorm without losing 
spontaneity (Silveira et al., 1993). Finally, the participants' ideas were presented as 
mind maps. 
Sustained involvement can often be problematic because some community 
members and leaders have neither the interest nor the time to participate throughout the 
entire collaboration process. To avoid this problem, this study incorporated Strand et 
al.'s (2003) suggestion of conducting focus groups with community members at an 
early stage of the project to provide forum in which to address issues and questions. 
This strategy had the additional benefit of providing the researcher with ideas for 
recruiting participants and gaining their trust and help with the study (Lynch, 1993; 
Strand et al., 2003). 
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Participants 
Initially, the researcher forwarded letters (see Appendix B) to four Bangpakong 
riverside community members, aged between 20 and 70 years, with access to pipe-water 
in their homes, inviting them to participate in the project. The four community 
members nominated 40 leaders (most of whom served on existing committees), 
representing four different communities, to be included in the project. These leaders, 
plus 20 community leaders from the Banmai Market and Bone Market communities, 
and members from Chachengsao Ad Hoc committees were sent letters inviting them to 
participate in a one day pilot workshop. The Ad Hoc committees were established by 
the Municipality Council to help protect Chachoengsao' s environment and consisted 
mostly of community leaders from communities other than Banmai Market and Bone 
Market. Sixty people agreed to participate in the pilot workshop. 
The first workshop consisted of 18 leaders from Bone Market and Banmai 
Market, and 5 community psychology students from Rajabhat Rajanagarindra 
University. The second workshop consisted of25 leaders, four of whom were new to 
the group. The third workshop consisted of21leaders, ofwhom two were new to the 
group. One of the new leaders was from the Chachoengsao environmental committee 
and had initiated the Saleng project which involved the purchasing and selling of usable 
trash. 
Materials 
Other than the trialling of the questionnaire and multi-media strategies to be 
used in the third phase of the study (and detailed in the next chapter), no specific 
materials were used in this phase. 
127 
Water Conservation 
Procedure 
In this section the procedure for each of the pilot workshops is discussed in turn 
followed by a discussion of the results. 
Pilot Workshop 
The pilot community leaders' workshop was held on the 16th July 2002 at 
Rajabhad Rajanagarindra University, Chachoengsao Province, Thailand. The workshop 
was supported by, and received funding from, the Chachoengsao Municipality Council. 
The Lord Mayor of Chachoengsao opened the proceedings, and this was followed by 
three activities. 
In the first activity, participants were asked to discuss past, present and 
perceived future economic, social and environmental changes associated with the 
Bangpakong River and the impact these changes had on the quality of life. The second 
activity comprised brain storming a list of the possible causes and effects of the 
Bangpakong River water pollution. The responses were recorded by the facilitator 
using the mind mapping technique illustrated in Figure 4. 1. This was followed by a 
group discussion in which the facilitator summarised the main discussion points 
Figure 4.1. Photograph ofthe mind mapping depicting possible causes and 
effects of water pollution. 
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The third activity (as depicted in Figure 4.2) required participants to brainstorm 
ways to improve the water quality of the Bangpakong River and to solve the solid 
garbage problem. At the end of the pilot workshop, participants were asked to complete 
the questionnaire (to be used in the third phase) and handed a certificate. 
Figure 4.2. Photograph showing the leaders brainstorming. 
Workshop 1 
Formal invitations were sent out to community leaders one week prior to the 
first workshop date. The first community leaders' workshop was held on the 7th 
December 2004 from 4.00 p.m. to 7.30 p.m. at the assistant chiefs house, located on the 
Bangpakong River bank. On arrival all participants were greeted by the researcher and 
asked to complete the pre-test questionnaire. The three main objectives of the 
workshops were then explained: 
1. To share ideas and information on the importance ofthe Bangpakong 
River. 
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2. To brainstorm and design strategies to conserve the quality of the 
Bangpakong River. 
3. To form a core group of volunteers to implement and sustain the project 
"Love Community- Love River". 
Next, the speakers were introduced. One of the speakers was a retired soldier, 
well known as an expert in water conservation and for his interest in conservation of the 
Bangpakong River water quality. He is one of the representatives of the 'Love 
Bangpakong River' volunteers and devotes hours of his time to this cause. He is 
frequently asked to speak at national meetings on the conservation of water resources. 
The second speaker was an instructor-from Rajabhat Rajanagarindre University, who 
has experience in the local participation process. Guided by the speakers, the leaders 
shared their experiences and ideas in relation to the first objective and brainstonned 
ideas for encouraging water conservation behaviour among community members. 
Another workshop was scheduled for Saturday, 17th January 2004 at 1.00 p.m. at the 
same venue. All participants were invited and agreed to attend. The workshop 
concluded with dinner. 
Workshop 2 
The main objective of the second workshop was to discuss specific details for 
implementing the water conservation activities proposed in Workshop 1. On arrival, all 
participants received Handbooks 1, 2, 3 and 4 and the researcher summarised the 
conclusions and campaign activities discussed at the previous workshop. 
The invited local speakers addressed the leaders and then all participants 
exchanged information on how they conserve water in their daily lives. The researcher 
also screened four short videotapes and the leaders discussed how these videotapes and 
the previously distributed Handbooks could be used as tools to assist community 
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members conserve water in their homes. The workshop finished at 4.00 p.m. The next 
meeting was scheduled for the 15th February 2004, commencing at 1.00 p.m. at the 
same venue. 
Workshop 3 
The main objective of the third workshop was to plan the community forum to 
be held on the 7th March 2004. Participants were asked to share their ideas on how to 
organise the community forum, and how to persuade community members to 
participate. The third workshop concluded at 4.00 p.m. 
Results 
Pilot Workshop 
In the first activity, which focused on change, it was agreed that: 
Prior to 1973, the Bangpakong River was clean enough to drink. In addition, 
from October to November many people who lived along the river would retain river 
water for consumption during the dry season. 
Since 1997, the Bangpakong River has deteriorated. Huge amounts of untreated 
water, from shrimp and pig farms, industry and community residences, is discharged 
directly into the Bangpakong River. Although, people have higher levels of education, 
their self-discipline and environmental awareness appears to be at a lower level than in 
the past. In the future, participants expected the quality of the Bangpakong River to 
Improve. 
In the second activity participants identified human behaviour as the main cause 
of water degradation, and that the impact of this behaviour resulted in ecological 
systems being destroyed and a reduction in fresh water supplies. It was believed that if 
this destructive behaviour continued, the river would die like many of the canals in 
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Thailand (such as the Bangkok Klong San-Sabb canal) and is only suitable for river 
transportation. 
During the third activity, the participants identified six methods of improving 
water quality which are: 
1. Focus on training the youth in the community not to dispose of trash in the 
river. 
2. Educate the public on natural ways of reducing weed flora instead of using 
chemical sprays. 
3. Conduct a multi-media public relations campaign to stimulate individual's 
awareness. 
4. Build partnerships with other communities to take care of the Bangpakong 
River. 
5. Allocate a greater proportion of local government budgets to stopping 
environmental de gradation. 
6. Implement and enforce stricter laws to penalise people and industries 
polluting the water. 
Six possible ways to solve the solid garbage problems were proposed: 
1. Educate people to separate usable and non-usable litter within their own 
homes. 
2. Use multi-media to encourage people to use natural wrapping material (such 
as banana leaves) instead of plastic bags or foam. 
3. Encourage people to exchange usable garbage for desirable goods. For 
example, exchange one kilo of waste paper for five eggs, or exchange used cloth for 
glasses. 
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4. Use social punishment, such as boycotts, as a means of discouraging 
unfriendly environmental behaviour. 
5. Build up the garbage-bank system. The garbage-bank was initiated in schools 
to encourage students to collect usable garbage (such as waste paper, bottles and cans) 
and deposit them at school. 
6. Recycle garbage into new products for sale. Some small businesses are 
successfully producing recycled products such as chairs made of small pieces of wood. 
As a result of participants' feedback, the questionnaires were modified. Due to 
time constraints, participants were unable to detail an action plan to improve water 
quality. This lead to the time frame for the subsequent workshops being extended to 
ensure sufficient time would be available for this objective to be achieved. 
Workshop 1 
The first speaker spoke about his experience promoting improved river quality 
around Thailand. He stated: 
"The people in Chachoengsao have been known for their public mind and 
sporting spirit. They can overcome everything with their powerful energy derived from 
their mutual cooperation. " 
He recalled the Bangpakong River from his youth: 
"In my childhood, when I was young, I enjoyed swimming in the Bangpakong 
River with many of my friends, throwing mud to each others, diving into the deep river 
to catch some fish and shrimp, surrounded by the riparian trees such as Jark, Kong-
Kang and Lumpoo trees. In the past, the Bangpakong River was really our wonderful 
playground. But in the present, we could not see such scenery again because of human 
effects. Most people dispose of much garbage and discharge their wastewater into the 
river, much more than in the past and the river can't clean itself" 
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He continued: 
"If we closely observe, we will find that houses in the past were built fronting 
the river to get fresh air, and at the same time this allowed us to look after the river; our 
water and food resource. But now pipe water has come to replace the river water for 
our daily needs. Our life is more convenient now, but we over use water ... Whenever we 
are starting to turn the tap water on, we are starting to pay the water bill. So we do 
need to use water wisely. " 
The speaker highlighted the advantages of saving water: 
"To save water is not only to save money, but at the same time it also helps 
minimise the contamination of the river ... In the past, I paid the water bill to the 
Sanitary Water Supply Authority, which is a public organisation, but from now on the 
East Water Company, which is a private company, will take charge ... Due to some 
conflicts regarding a dam problem, Chachoengsao people have not let the government 
authority close the dam door, which was built to prevent seawater getting into the fresh 
water dam ... the East Water Company has to invest more money on an extension 
program for their pipe installation in order to pump up clean water to the new water 
supply reservoir 27 kilometres away. This means that the consumer has to pay more ... 
in the near future, when the water treatment system is constructed and ready for use, 
every household will be charged for such a treatment So, if we don't think of water 
saving at the moment, we will have to pay more than double for water consumption. " 
The speaker pointed out that there are many easy ways to conserve water, 
including: Water used to rinse clothes can be reused on plants, to flush away animal 
faeces or to clean the balcony. This point was queried by one of the participants who 
said that water from the first wash could not be used to water plants since its detergent 
concentration was too high. The speaker replied that the water could be diluted before 
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use. Vehicle cleaning should be done by using a bucket and water soaked cloth or 
sponge, rather than using running tap water. Cooking waste (such as meat scraps, 
vegetable and fruit peels, and seeds) can be used as raw materials for organic fertiliser 
production instead of disposing it in the river. Disposing of cooking oil into the river 
should be avoided as it could create a thin film on the water surface, preventing the 
penetration of sunlight and oxygen. This phenomenon leads to the death of aquatic 
animals and plants and subsequently further impairs the river quality. This can be 
prevented by skimming the oil off waste water. 
The Chief agreed with the first speaker and said: 
"If we can seriously self-control our water consumption, either us or the river 
would definitely benefit. Don 't wait for the other person, but start saving water yourself 
first ... I've blamed everyone who throws trash by his hand into the river. Don't be 
selfish. Think of your kids. What will happen to our children when their river becomes 
worse and worse? They might be not happy to live here." 
The first speaker also recommended the use of canvas, instead of plastic, bags to 
carry goods. 
The first speaker emphasised the charm of the river by saying: 
"Have you ever heard the Bangpakong River song, which was sung by Mrs 
Pensri Pumchusri, the most famous elderly Thai singer? The song was composed 
almost 60 years ago ... While the song composer had dinner at a small riverside 
restaurant, the beautiful sunset scenery on the skyline of the Bangpakong River bank so 
impressed him. You may see how charming andfantastic our Bangpakong River is ... If 
we don 't preserve her, her charm will disappear ... I 'm working as a local guide for the 
Bangpakong River tour. In the past, I served as a soldier for 10 years. On weekdays, I 
worked non-stop in the military, but during weekends, I was at the river watching the 
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cruises, swimming with friends, catching fish and shrimps. You may see how close I am 
to The Bangpakong River. I have seen both good and bad things here. I have even 
tallied the number of tourist who have visited the river. It was almost 50,000 tourists a 
year, and many of them appreciated our river. We are here as native citizens. We 
should join hands together to preserve the river as our worthy natural heritage. " 
One of the participants proposed the idea ofbroadcasting messages from boats 
to encourage the people along both sides of the Bangpakong River to protect the river 
from pollution. Other participants indicated that it is not too hard to motivate people to 
save water, but it is likely to be more difficult to stop them disposing their garbage into 
the river. One of the proposals put forward by another participant to solve this problem 
was to provide each home with a garbage bin and teach children to use the bin so that it 
becomes an automatic habit. The researcher summed up the main discussion point by 
stating that the way to conserve water is to begin with ourselves first, then gradually 
extend it to the other family members, before finally reaching out to the neighbourhood. 
The second speaker attempted to persuade the participants to become involved 
in pro-conservation efforts by talking about the possibility of a Tourist Centre. He 
believed that because of its historical background and location, Banmai Market could be 
promoted as the new tourist centre. He argued that most Thai and Chinese tourists love 
to visit old markets, look at ancient riverside housing styles, hold old Chinese noodles 
and visit cafe style shops. Tourists visiting Banmai Market would also have the 
opportunity of observing a well preserved corpse of a meditative Chinese monk in the 
ancient Chinese temple. The tourists could travel by boat or car. However, floating 
garbage on the river surface, as well as the garbage along roadsides and walkways, was 
a major problem as it destroyed the attraction of the markets. The speaker urged the 
participants to work together to look after the Bangpakong River and pathways by 
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ensuring proper disposal of all garbage into the municipal bins. If this was achieved, 
the speaker believed the charms ofBanmai and Bone Market on the banks of the 
Bangpakong River would attract more tourists, increasing the economic position of the 
community. 
With regard to community solid garbage management, a leader from Bone 
Market community explained the service he initiated: 
"I initiated a service for all households in the community by providing a 
garbage collector to collect the solid garbage from each household, and put it into the 
municipal bins which were placed on the curb. The reason for this is that the 
community road is too narrow for the garbage trucks. Unfortunately, this service had to 
stop because ofthe difficulty in finding a garbage collector". 
He proposed to re-establish this service, by hiring a person in the community. 
Some members agreed with this idea, but one of them suggested that other members be 
surveyed for their opinion, prior to re-establishing the garbage collection service, in 
order to understand their views. One community member claimed that most of the 
floating garbage came from community members who lived along the Bangpakong 
River bank, so this service should be provided for these people. The speaker pointed 
out that most people are opposed to legislation compelling them to act in a certain way. 
However, he was of the opinion that if such legislation could produce some visible 
benefits, people would be willing to co-operate. 
Furthermore, the speaker believed that human resource development was the key 
to successful sustainable development. The group leaders in the communities should be 
good role models for the community. Once they have modelled pro-conservation 
behaviour, they should then attempt to influence their immediate and extended family 
members and possibly their close neighbours. He challenged the workshop participants 
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to create a good original model that could be implemented in other riverside 
communities in the future, such as the Wannaying and Sothorn communities. 
One participant queried how people in other riverside communities disposed of 
their undesirable-trash and discharged their wastewater. The speaker suggested that 
rather than look at what other people do, the participants should concentrate on what 
they can do on a daily basis to improve their own river quality. The speaker felt that 
this was an achievable goal for which to aim. 
Some of the participants wondered how the community could reward 
community members who actively tried to conserve water as a means of encouraging 
them to continue such behaviour. The speaker suggested that the communities might 
have a pro-water conservation group (not individual) contest. Such a program would be 
designed, not for competitive purposes, but rather as a persuasive technique. The group 
composition would need to be small, no more than 10 persons, and could include family 
members and close neighbours. One participant proposed that they should include the 
transfer of knowledge as well as conservation activities when involving the community 
members. Other participants pointed out that: 
"We might have three different age groups to coordinate and who would need to 
co-operate together. The first group comprises primary and secondary junior high 
school students. The second group would be graduates or young adults and the third 
group would comprise adults. We need to study the situation of the Bangpakong River 
which has led to the current problems and make both short and long term plans for the 
Bangpakong River. However, who will be responsible to solve these problems?" 
The speaker replied by saying he appreciated the participant's contribution to the 
discussion as it provided an opportunity to go forward with this project. A Banmai 
Market community leader shared his idea: 
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"I have two plans. The first plan is to have groups of young volunteers pick up 
trash from the pathways on week-ends. I will provide them with ice-cream and snacks 
as a reward. By doing this they will be a good role model for bad guys whose 
behaviour is environmentally unfriendly. I would also like the youngsters to teach the 
elderly" 
Another participant agreed with the elder and complained that some people just 
dispose of trash anywhere and they do not listen to anyone. A participant proposed that 
people who did not listen should be ostracised by the community. The same community 
leader continued with his second idea: 
" My second plan is to find 5 -'-- 10 boats for the same group of young volunteers 
to use for picking up the floating trash in the river area once a month. ". 
A participant thought this was a good idea but queried where so many boats 
could be found. Another participant stated that he had a boat that could be used and that 
he was sure that other boats could be borrowed from the fishermen. 
One participant asked what the speaker thought of making public 
announcements along the water way. The speaker replied that the idea sounded good 
but he wondered whether people on the river-side would be interested in or listen to 
such announcements. Another participant felt that personal contact and role modelling 
was a better way to communicate pro-conservation behaviour. The researcher added 
that the best role models would be the community leaders. The speaker agreed stating 
that the change should begin with them and then extend outwards to their families and 
neighbours. The leader felt that Banmai and Bone Market should be the initial model 
for water conservation and become a prototype for other riverside communities. He 
added that one of the reasons why previous provincial governments were not successful 
in solving environmental problems, despite spending a lot of money, was because the 
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projects terminated once the money ran out. By ensuring local people changed their 
behaviour, the project was more likely to be sustainable. A participant felt that 
sustainability would be increased by focusing on the young generation and making them 
aware of the benefits of water conservation and using water wisely. 
The researcher summarised the six water conservation campaign activities 
proposed by the participants: 
1. We are each responsible for water conservation. 
2. Each of us is responsible for extending water conservation practices to family 
members and close neighbours. 
3. Recruit youngsters to be good role models of conservation behaviour. 
4. Recruit young volunteers to use boats to pick up floating trash. 
5. Ensure that the trash service reaches the homes. 
6. Distribute water conservation information and best practice to community 
members. 
Workshop 2 
The leaders discussed in detail the proposal to recruit youngsters to provide good 
role models of conservation behaviour. One leader suggested that this proposal should 
be combined with the proposal to recruit young volunteers to pick up trash floating in 
the river. It was suggested the combined proposals could be best achieved by 
collaborating with the local Banmai Market primary school. It was decided to hold a 
meeting on the 28th February, with 80 primary school students in scout uniform and 5 
scoutmasters. These students and scoutmasters would be asked to co-operate with 
Banmai and Bone Market community members and leaders to keep the river clean by 
rowing along the river, picking up the floating trash. In addition, they would be asked 
to pick up curb-side litter within the community. Five leaders offered their paddleboats 
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which they would paddle themselves. Moreover, the leaders said they would be able to 
provide five more boats to join this activity, providing a total often paddleboats for the 
activity. 
It was agreed that this activity would be organised for 22nd March 2004 (The 
World Water Day), and managed by the Chachoengsao Municipality Council as a part 
of the World Water Day ceremony. In order to make a pro-environmental public 
statement, the leaders planned to organise a drum-parade on the 21st March, 2004, 
performed by community members, with youngsters holding banners depicting 
persuasive slogans. 
Workshop 3 
At the third workshop participants were handed a list of people willing to attend 
the Community Forum. The list was divided into 10 groups, based on people's 
relationships, with two leaders allocated to each group. After a lengthy discussion, the 
following agenda was set for the community forum: 
The community forum was to be held on the 7th March 2004 at the Chinese 
Temple located in Bone Market Community. It would commence at 12.00 p.m. and 
finish at 4.30 p.m. 
All community members and leaders would receive a written invitation to 
attend. Invitations would also be sent to local politicians as well as other people 
interested in water conservation projects and 35 community psychology students. One 
hundred and fifty participants were expected to attend. 
The following activities were planned for the forum: 
12.00 - 1.00 p.m. 
Presentation of a Bangpakong River Conservation exhibition by the community 
psychology students. 
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Screening of the "Situation of the Bangpakong River in Chachoengsao" video-
tape. 
Distribution of printed media to all registered participants, including Handbooks 
Volume 1 and 2, four stickers and three Bangpakong River brochures. 
Serving of lunch and beverages to all participants 
1.00- 1.15 p.m. 
Mr. Anan Chaisaeng, the former member of the Chachoengsao Province 
Parliament to open the Community Forum. 
Invitation extended to the Rajabhat Rajanagarindra University President, current 
members of the Chachoengsao Parliament, the Chinese Temple Abbot, the Head of 
local primary school, and the research supervisor Dr. Neil Drew to join the forum. 
1.15- 1.30 p.m. 
The chief of Banmai Market Community to greet all participants and present the 
community forum's objectives. 
1.30 - 2.30 p.m. 
Four speakers to discuss strategies for restoring the Bangpakong River and 
making it into an attractive tourist centre. 
2.30 - 4.30 p.m. 
Participants divided into small groups to discuss ways they can assist in 
conserving the Bangpakong River. After the discussion, a representative of each small 
group to present suggestions on a flip chart. 
Seven working groups were formed from amongst the leaders, each with 
responsibility for one of the following: preparation of the meeting room, organisation of 
the publications, preparation of food and beverages, organisation of invitations and 
hosting of guests and speakers, moderators, preparation of audiovisuals aids, 
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preparation of documentation, and registration. Arrangements were made for the 
participants to meet again after the Community Forum. 
Summary 
Leaders at the workshops participated fully in the process of sharing ideas and 
information on the importance of the Bangpakong River. Motivated by this knowledge, 
participants were able to brainstorm multiple ideas for conserving the quality of the 
river water and then develop a coherent and workable plan for implementing some of 
these ideas. The next task was to execute the agreed upon actions. Once again this is 
linked to the message learning approach in a culturally appropriate way. One of the 
aspects of this approach is the importance of the source, the message, the recipients and 
the channel. All these factors came together in the workshop forum in a way that 
informed the development of the materials for the water conservation campaign. 
Significantly the workshop process honoured community leaders as the source and the 
importance of their relationship to the community members (recipients). In Thai society 
the credibility of the source is exemplified in the esteemed position that leaders hold. 
As Jones et al. (2004) indicated, the communicator's credibility is an important 
component in environmental conservation campaigns. In the following section, the 
materials developed as part of the education campaign can be traced directly back to this 
workshop series. 
Phase Three: The Water Conservation Campaign (WCC) 
The third phase of the study consisted of a quasi-experimental design. In quasi-
experiments the independent variables are not randomly assigned to the subjects and are 
used instead of experimental designs when random assignment is not possible or when 
for practical reason, it is necessary to use naturally occurring groups (Kirk & Miller, 
1986). The present study was designed to determine the effects of a Water 
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Conservation Campaign on participants' intention to conserve water. Although it is 
difficult to account for all variables, the researcher attempted to hold as many variables 
as possible constant by choosing four similar communities for the study. 
This phase of the study was designed to address the following questions: 
Question 1: Do the seven factors (Attitude, Subjective Norm, Perceived 
Behaviour Control, Past Behaviour, Sense of Community, Knowledge and Situational 
Supporters) predict the community's intention to conserve water? 
1.1 Which factors significantly predict participants' intention to conserve 
water before, immediately after and three months after the Water Conservation 
Campaign? 
1.2 Which factors significantly predict the group leaders' intention to 
conserve water before, immediately after and three months after the Water Conservation 
Campaign? 
Question 2: Is there any significant difference between the experimental group 
and control group on the predictors and intention to conservation water as a result of a 
Water Conservation Campaign? 
Participants 
The participants in this phase were the members and leaders of four 
communities located along the Bangpakong River in Chachoengsao, Thailand, who had 
access to piped water. Table 4.1 outlines the total population size for each community 
and the corresponding participant sample. A sample of 110 participants residing in 
Banmai Market (50) and Bone Market ( 60) formed the experimental group, while .1 09 
participants residing in Bang Wua Market (58) and Bang-Khla Market (51) formed the 
control group. The experimental and control communities were approximately 20 
kilometers apart, minimizing contact between the two groups. In research of this kind, 
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it is very difficult to get equivalent groups to act as a control. However, the alternative 
is to have no control community at all. Researchers often make the pragmatic decision 
that a 'quasi' control group is better than no control group at all (Syme, personal 
communication). Nevertheless a comparison of the demographics ofboth communities 
suggests that there is sufficient evidence for equivalence to proceed. 
The sample consisted of 62% females and 38% males, with ages ranging from 
20 to 60 years of age, of whom 32% were between 41 and 50 years old. The 
participants had lived in their respective communities from less than 1 year to more than 
30 years and the average time spent in the communities was more than 30 years in both 
groups. Of the participants in the experimental groups, 31% had finished school at 
primary level and 36% at a secondary level. However, 49% of participants in the· 
control group had finished school at a primary level and 27% at a secondary level. In 
the control group 32% of participants were factory employees, while 54% operated 
small businesses. Across both groups, 38% earned less than 5000 Thai Baht, 19% 
earned 5001-10,000 Baht and 13% earned more than 10,000 Baht. The average, 
monthly water bill of the experimental group was 297 Baht, which was slightly less than 
that ofthe control group. The number of family members (4.58) was very similar 
between the two groups. Demographic data pertaining to each individual community is 
detailed in Appendix E, Tables 4.2 to 4.8. 
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Table 4.1 
Population of each Community and Participant Sample 
Community Population Sample 
Experimental Group Control Group 
Members Leaders Members Leaders 
Banmai Market 770 40 10 
Bone Market 984 50 10 
Total ( 110) 90 20 
Bang Wua Market 1,266 47 10 
Bang-Khla Market 914 42 10 
Total (109) 89 20 
Materials 
The material in this phase consisted of the resource materials (Appendix D) used 
in the Water Conservation Campaign and the questionnaire used to assess the 
effectiveness of the campaign. 
Resource materials 
Handbooks: Based on feedback collected during the interviews in Phase 1, 
regarding factors motivating or constraining water conservation behaviour, four 
handbooks were developed to promote the need for water conservation. Handbook 1, 
Water is Life, explained the importance of the river. Handbook 2, Pollution in River, 
sought to educate readers of the problems associated with disposing litter into the river 
and persuade them to cease this behaviour. Handbook 3, Keep the River Clean, 
explained ways of reducing or re-using trash instead of dropping it into the river. 
Handbook 4, The More we Use- The More we Lose, discussed ways of saving water 
and reducing wastewater. 
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Videotapes: Five short videotapes were created by the Chacheongsao Public 
Relations Sector to promote pro-environmental behaviour. Videotape 1, Bangpakong 
River's Situation in Chachoengsao, ran for ten minutes and illustrated the state of the 
Bangpakong River and the causes of its pollution. Videotape 2, Love Water Resources, 
ran for one minute and was aimed at persuading the public to love the river. Videotape 
3, Skimmer, ran for one minute and demonstrated skimmers filtering oil from cooking 
residue before discharging the liquid into the river. Videotape 4, Trash in the River, ran 
for one minute and was designed to persuade people to look after the river by showing 
ugly images of floating trash. Videotape 5, Save Used Water, also ran for one minute 
and demonstrated ways of saving water around the home. 
Water Conservation Stickers: During the 2002 New Year party, held in the 
Bone Market community, persuasive water conservation statements were collected from 
community members. Rewards were presented for the best statements. Four statements 
were selected to be printed on stickers and distributed to participants. 
Banners: The Chachoengsao Municipality sector purchased the cloth for making 
four banners. The statements, written on the banners, had been proposed during the 
leaders' work-shops. 
Brochures and Posters: Chachoengsao Public Relation sector provided some 
brochures and posters, promoting conservation of the Bangpakong River, for 
distribution to the public during the community forum and on World Water Day. 
Questionnaire 
The questionnaire (Appendix C) consisted of eight sections. It was designed to 
measure eight variables using five-point Likert-like scales, with the exception of part 
eight which assessed knowledge using a multiple choice format ( Cronbach' s alpha 
total= .88 ). 
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Section 1 measured Intention to Conserve Water (ICW). It consisted of 17 items 
from two domains. Eight items measured intention to neither dispose nor discharge 
trash and wastewater into the river (e.g., Ifl have any trash in my hand, I would be 
willing to keep it until I found a bin, and I would drop it into the bin). Nine items 
measured intension to save water (e.g., I will save water for protecting water shortage in 
drought season), Cronbach's alpha total= .76. 
Section 2 measured Attitude towards Water Conservation (ATT). It consisted of 
14 items, both positive and negative, designed to assess participants' attitudes towards 
not disposing trash into the river and saving used water (e.g., I feel that water is too 
cheap to be conserved) Cronbach's alpha total= .68. 
Section 3 measured Subjective Norms (SN). It consisted of 15 items that were 
adapted from Cheung et al.'s (1999) questionnaire and was designed to assess perceived 
pressure from significant others to conserve water (e.g., When I save water, I will be 
rewarded by my family) Cronbach's alpha total= .83 . 
Section 4 measured Perceived Behaviour Control (PBC). It consisted of 11 
items adapted from Cheung et al.'s (1999) PBC questionnaire and was designed to 
assess participants' perceptions of how easy or difficult it was to engage in water 
conservation behaviour (e.g., It is easy for me to take shorter showers in order to save 
water) Cronbach's alpha total= .61 . 
Section 5 measured Past Behaviour (PB). It consisted of 12 items designed to 
collect information on participants' water conservation behaviour over the previous six 
months (e.g., I used to dispose of food scraps into the river) Cronbach's alpha total= 
.61. 
Section 6 measured Situational Supporters (SS). It consisted of 13 items 
designed to assess participants' perception of the physical aspects of garbage 
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management within the community ( e.g.,The number of community bins is large 
enough to contain all household trash) Cronbach's alpha total= .76. 
Section 7 measured Sense of Community (SOC}using McMillan and Chavis' 
(1986) 12 item scale (e.g., I think my neighbourhood is a good place for me to live). It 
assessed participants' psychological sense of community under four domains: 
membership, influence, integration and connections Cronbach's alpha total= .67 
Section 8 assessed participants' Water Conservation Knowledge (KN). It 
consisted of 23 multiple choices items (e.g., What is the effect of draining wastewater 
into rivers or streams? A. Carbon dioxide in the water decreases. B. Oxygen in the 
water decreases. C. Red algae in the water decreases. D. Total nitrogen in the water 
decreases). 
Procedure 
In February 2004, participants were sent an information letter requesting their 
involvement in the study and a consent form for them to sign (Appendix B). All 
consenting participants then completed the questionnaire to provide pre-intervention 
data. The following Water Conservation Campaign was then launched in The Banmai 
and Bone Market communities (in which participants in the experimental group 
resided). The Water Conservation Campaign consisted of a variety of community-based 
activities, persuasive multimedia messages and personal contact between leaders and 
community members which used the resources developed specifically for this 
campaign. The involvement of the community leaders ensured that all participants were 
aware of and actively engaged with all components of the water conservation campaign. 
All elements of the campaign were derived from the preliminary phase 1 and phase 2 
and therefore represents an authentic community based intervention that is consistent 
with message learning theory. 
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Collecting Floating Trash: The Water Conservation Campaign commenced with 
the GoodY oungsters Pick up Floating Trash by Paddling Boat activity on 27th 
February 2004 at 9.00 a.m. at Coconut Public Park located in the Talad Banmai 
community. Eighty Boy Scouts from the community primary school assisted 
community members to pick up trash from the river and the community road curbs. The 
activity was supported by the Chachoengsao Municipality Councils who provided some 
equipment and personnel including a garbage truck, workers and plastic rubbish bags. 
Community Leaders provided twelve boats, which were paddled by the boat owners, 
whilst the Boy Scouts, who were good at swimming, picked up the floating trash using 
the equipment (a net on a long stick as depicted in Figure 4.3) made by the leaders. The 
scouts wore life jackets provided by Rajabhad Rajanagarindra University. 
Figure 4.3. Boy scouts from local primary school performed picking up trash in 
the river 
On completion of the activities, all participants had lunch together in the 
grounds of the Chinese Temple and were thanked by the chief of Banmai Market 
Community. 
Community Forum: All participants received written invitations (Appendix C) 
from the community leaders to attend a Community Forum on 7th March 2004 between 
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12.00 p.m. and 4.00 p.m. at the Chinese Temple Hall in Bone Market, which was within 
easy walking distance of all participants. On arrival at the hall, participants were asked 
to register and received Handbooks 1 and 2, four stickers and two brochures. 
Participants who arrived early watched Videotape 1. In addition, a water conservation 
exhibition, created by community psychology undergraduates from Rajabhad 
Rajanagarindra University, was set up around the hall for viewing. 
Chachoengsao's former Member of Parliament was invited to be the forum 
president. After his arrival at 1.00 p.m., the chief ofBanmai Market community leaders 
detailed the three objectives of the forum: to increase participants' awareness of the 
importance of the Bangpakong River;· for participants to share their experiences and 
brainstorm possible strategies for keeping the Bangpakong River clean; to encourage 
participants to suggest solutions to solve the river pollution problem. 
Six local speakers were then invited to present on the topic titled 'The Value of 
the Bangpakong River and the Importance and Necessity of Protecting the River from 
Pollution'. At 2.30 p.m. participants were divided into small groups to discuss the topic 
titled, 'What we can do to Conserve the Bangpakong River and reduce Pollution'. The 
results of each group's discussion were written on a flip chart and presented to the 
forum. A facilitator recorded each group's contribution using mind maps. At 4.30 p.m., 
the chief of the Talad Banmai community leaders thanked all participants and 
encouraged them to participate in the World Water Day on 22nd March. 
Drum Parade: The main purpose of this activity was to increase public 
awareness of the Bangpakong River conservation campaign. On 21st March 2004, 
almost thirty community leaders and youngsters arrived at the Chachoengsao Chinese 
Association premises, one kilometer from the Talad Banmai and Talad Bone 
communities. At approximately 8.00 a.m., the parade began, lead by two drummers. 
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Twelves youngsters, holding six banners created by members of the community, 
marched behind the drummers, followed by a group of community members as depicted 
in Figure 4.4. 
Figure 4.4. Drum parade banners in the Water Conservation Campaign 
The persuasive messages on the six banners are translated below: 
If you love the Bangpakong River, join the "NO DUMP" campaign. 
1. Pity your river and do not litter. 
2. Clear and fresh river, keep it clean. Passers-by will be attracted and pleased. 
3. Put the garbage in your hands into the garbage bag. 
4. Dear Children, please do not make the river dirty 
5. Please think, before getting rid of your garbage 
6. Don't drop your litter into the river, someone is watching you. (This banner 
was included after it was suggested by a community member during the forum.) 
The parade walked passed St.Louise Secondary Christian School, headed 
towards the Banmai and Bone Market communities, and stopped at the Chinese temple. 
The chief of the Banmai and Bone Market communities provided snacks and beverages 
for the marchers and expressed his pleasure at the members' unity 
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World Water Day: This was organised and supported by the Chachoengsao 
Municipality Department. It took place on March 22nd 2004 in the Coconut Public 
Park in Banmai Market on the banks of the Bangpakong River. The six banners from 
the march were hung among the coconut trees and water conservation posters were 
exhibited around the area. The day commenced at 9.00 p.m. with the Chachoengsao 
Lord Mayor opening the proceedings and greeting all participants. Three activities were 
conducted simultaneously. 
The first activity involved 20 boats paddled by their owners, each accompanied 
by one or two volunteers who picked up floating trash. They used a long bamboo stick 
with a net tied to one end to pick up trash (mostly foam containers and plastic) floating 
in the river. The Lord Mayor supplied T -shirts and life jackets to all participants to 
prevent accidents. 
The second activity involved picking up litter from sidewalks and pathways in 
the Banmai and Bone Market communities. Participants wore gloves and placed the 
litter in large, black plastic bags. Collected litter was placed in piles, then taken by 
garbage truck to the litter dump zone. 
The third activity involved a discussion with a question and answer session with 
the participants, leaders and Lord Mayor. The topic was Solid Waste and Wastewater 
Management in the Municipal Area. Most of the participants were adults and elderly 
people. All three activities finished at approximately 11.30 a.m. and were followed by 
lunch for all participants. 
Home Rubbish Collecting Service: At the first community leaders' workshop, it 
was highlighted that part of the litter problem could be attributed to the lack of garbage 
truck access to residences within the Banmai and Bone Market communities due to the 
narrowness of the pathways. As a result, some people found it more convenient to 
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discard their rubbish into the river. The leaders suggested that establishing a home 
rubbish collection service would make it easier for people to dispose of litter into bins 
and therefore likely lead to a reduction in the amount of rubbish dropped into the river. 
It was determined that residents would be willing to pay to have their rubbish 
collected and a local community man was hired to run the service. The garbage 
collector was paid 50 baht per day or 1500 baht per month (1 Australian Dollar equals 
approximately 30 Thai baht). All residents were notified ofthe service through the 
distribution of information leaflets. Residents were asked to place their bins in front of 
their homes to be collected at 5.00 p.m. every day. The service commenced in March 
2004 and still continues to operate, with an ever increasing number of residents 
choosing to use the service. 
Small Group Discussion and Individual Contact: After the Community Forum, 
the researcher arranged contacts between leaders and community members in a variety 
of formats. From April to the middle of August, small group discussions and floating 
trash pickups were conducted monthly. Small group discussions were undertaken at the 
Sala Chumchon Bone Market Community Centre. This was in easy walking distance of 
Banmai Market, so these community members could also easily participate. Short 
videotapes were presented and Handbooks 3 and 4 were distributed to participants, and 
read together. Absent participants were contacted later by the group leaders, given a 
copy ofthe Handbooks, shown the video and the contents of both discussed. 
The Water Conservation Campaign ran for almost six months, from 27th 
February to the middle of August, 2004. At the conclusion of the campaign the 
questionnaire was re-administered by the researcher and five research assistants. Three 
months later, 219 questionnaires were distributed in a follow up study to both the 
experimental and control communities. Researchers visited participants who did not 
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return the questionnaire and asked them to complete it. Consequently, all 
questionnaires were returned. 
Results 
The results for the two research questions are presented below. The 
questionnaire data were analysed using SPSS (Version 14). Multiple Regressions were 
employed to investigate the predictive factors of the Intention to Conserve Water 
(ICW). A MANCOV A analysis was conducted on the pre-campaign, post-campaign, 
and follow-up questionnaires to determine the effects of the Water Conservation 
Campaign on the eight dependent variables: Attitude (ATT.), Subjective Norms (SN), 
Perceived Behavioural Control (PBC}, Past Behaviour (PB), Water Conservation 
Knowledge (KN), Sense of Community (SOC), Situational Supporters (SS) and 
Intention to Conserve Water (ICW). The results of the regression analysis are 
presented briefly in text. However due to the large number of tables, these are detailed 
in appendices as noted below. 
Research Question One 
A multiple regression analysis using the 'enter' technique showed Subjective 
Norms (SN) was the only variable having a significant effect (~ = .423) on the 
experimental group participants' intention to conserve water (ICW) prior to the Water 
Conservation Campaign. Attitude towards Water Conservation (ATT) was the only 
variable to have a significant effect(~ =.522) immediately after the Water Conservation 
Campaign. However, there were three variables having a significant effect on intention 
to conserve water three months after the campaign: participants' Attitude towards Water 
Conservation (ATT), Subjective Norms (SN) and Situational Supporters (SS), with Beta 
weights of .559, .420 and -.174 respectively. Only two variables had a significant effect 
on the control group participants' intention to conserve water across all three 
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measurement periods (before, immediately after and three months after the campaign): 
Attitude towards Water Conservation (ATT) and Subjective Norms (SN), with Beta 
weights of .528 and .359 respectively (see Appendix F) for Beta weightings for each 
variable for each time period, Tables 4.9 to 4.11 ). 
Multiple regression analyses, using the 'enter' technique, clearly revealed that 
there were no variables having a significant effect on the leaders' intention to conserve 
water in the experimental group prior to the Water Conservation Campaign (see Table 
4.13 in Appendix G). However, the variable Subjective Norms (SN) had a significant 
effect (p = .417) on control group leaders' intentions. One variable, Attitude towards 
Water Conservation (ICW), had a significant effect CP = .579) on leaders in the 
experimental group immediately after the campaign (See Table 4.14 in Appendix G). In 
contrast, the variable Water Conservation Knowledge (KN) had a significant but 
negative effect CP = -.439) on leaders in the control group. Three months later, two 
variables had an effect on the experimental group leaders' intentions (see Table 4.15 in 
Appendix G): Attitude towards Water Conservation (ATT) and Subjective Norms (SN), 
with Beta weights of .636 and .502 respectively. However, for the leaders in the control 
group, only Situational Supporters (SS) has a significant effect CP = .721) on water 
conservation intention (see Appendix G for Beta weightings for each variable for both 
groups of leaders at each time period). 
Results from two multiple regression analyses, using the 'enter' technique, 
revealed that only the variable Subjective Norms (SN) had a significant effect CP = .507) 
on the experimental group participants' intention to conserve water prior to the Water 
Conservation Campaign (see Table 4.16 in Appendix H). However, for the control 
group participants', only their Attitude towards Water Conservation (ATT) had an effect 
(p =.254). Attitude towards Water Conservation (ATT) was also the only variable with 
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a significant effect(~ =.522) on experimental group participants' intentions immediately 
following the campaign (see Table 4.17 in Appendix H). In contrast, both Attitude 
towards Water Conservation (ATT) and Past Behaviour (PB), had a significant effect on 
intentions of control group participants during the same time period, with Beta weights 
of .373 and .293 respectively ( see Table 4.17 in Appendix H). Three months after the 
campaign, Attitude towards Water Conservation (ATT) and Subjective Norms (SN) had 
a significant effect on experimental group participants' intentions(~ =.556, and .404 
respectively) ( see Table 4.18 in Appendix H), while Subjective Norms (SN) and 
Perceived Behaviour Control (PBC) had a significant effect on control group 
participants' intentions(~ =.414 and .277 respectively). 
Research Question Two 
Four variables (Water Conservation Knowledge, Sense of Community, 
Subjective Norms and Perceived Behaviour Control) were found to have sphericities 
that did not violate the basic assumption of the repeated measures analysis, since their 
approximate Chi-Square values were not significantly different at p<.05. However, the 
sphericities of the variables Intention to Conserve Water, Attitude toward Water 
Conservation, Past Behaviour and Situational Supporters violated the basic assumption 
(see Appendix I, Tables 4.19 and 4.20). In other words, the variances ofthe differences 
between the conditions were not equal and thus did not meet this basic criterion 
(Tabachnick & Fidell, 2007). Since Mauchly's tests were not significant for these 
variables, F -ratios produced in an analysis of variance may not be valid. The researcher 
had two options; to use Epsilon values and a repeated- measures ANOV A design or use 
a MANOV A design. It was decided to use the former because it is normally more 
powerful than the latter when sample sizes are small (Tabachnick & Fidell, 2007). 
Consequently, the Epsilon values were taken into consideration, whereby when Epsilon 
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was >0.75, the Huynh-Feldt conection was used, butifEpsilon is <0.75 or 0, the 
Greenhouser-Geisser correction was used (Tabachnick & Fidell, 2007). 
Participants' Water Conservation Knowledge (KN), Intention to Conserve Water 
(ICW), Attitude towards Water Conservation (ATT), Perceived Behaviour Control 
(PBC) and Situational Supporters (SS) differed significantly before, immediately after 
and three months after the water conservation campaign, F(2, 434) = 19.617, F(l.l971, 
427.809) = 4.625, F(1.854, 402.394) = 29.546, F(2, 434) = 40.561 and F(1.961, 
425.574) = 4.865, p < 0.05, respectively (see Appendix H). In addition, it should be 
noted that there were significant interactions between time and group (control and 
experimental) on all variables except Sense of Community (SOC). On average, 
participants' Water Conservation Knowledge (KN) differed significantly between the 
three measurement times. Their knowledge was highest (M= 16.43, SD = .24) 
immediately following the Water Conservation Campaign, second highest three months 
later (M= 15.24, SD. = .26) and lowest (M= 14.48, SD = .26) prior to the 
commencement of the campaign. This pattern of difference was also similar for 
participants' Perceived Behaviour Control (PBC). Participants' Attitude toward Water 
Conservation (ATT) immediately compared to three months after the campaign did not 
differ significantly, but it was significantly higher than their attitudes prior to the 
campaign. The Situational Supporters (SS) variable did not differ significantly before 
or immediately after the campaign. However, three months later, on average Situational 
Supporters were perceived as being significantly higher than previously reported. A 
similar pattern also occurred in the Intention to Conserve Water (ICW) and Past Water 
Conservation Behaviour (PB) variables. Descriptive statistics for each variable at each 
of the three time periods, and statistical differences between the means, are detailed in 
Appendix J, Tables 4.21 and 4.22. 
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There was a significant difference between experimental and control group 
means, over time, for each variable, except Sense of Community (SOC). Experimental 
group participants' Water Conservation Knowledge (KN), Intention to Conserve Water 
(ICW), Attitude towards Water Conservation (ATT), Subjective Norm {SN), Past 
Behaviour (PB), Perceived Behaviour Control (PBC) and Situational Supporter (SS) 
were all significantly higher than participants in the control group. Means, standard 
deviations and F statistics for each variable are detailed in Appendix K (see Tables 4.23 
and 4.24). 
There were no significant differences between participants' responses in the 
experimental and control groups on Sense of Community (SOC), Intention to Conserve 
Water (ICW), Attitude towards Water Conservation (ATT), Subjective Norms (SN) and 
Past Behaviour (PB). However, Water Conservation Knowledge (KN), Perceived 
Behaviour Control (PBC) and Situational Supporters (SS) were significantly different 
(refer to Appendix L for F statistics). To control for bias, these variables were 
statistically controlled using a multivariate analysis of covariance (MANCOV A) in 
analyses of data obtained immediately and three months after the campaign. 
When Water Conservation Knowledge (KN), Perceived Behaviour Control 
(PBC) and Situational Supporters (SS) were controlled (eo-varied) in a MANCOV A, 
the results indicated a significant difference between the means of the participants in the 
experimental and control groups in each variable immediately following the Water 
Conservation Campaign, with the exception of Sense of Community (SOC). 
Experimental group participants rated each of these variables higher than control group 
participants, indicating the campaign had a positive effect. However, three months after 
the Water Conservation Campaign only the experimental group's Water Conservation 
Knowledge (KN), Subjective Norms (SN), and Past Behaviour (PB) were significantly 
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higher than the control groups'. In addition, the control group's Situational Supporters 
(SS) were significantly higher than the experimental group (see Appendix L, Tables 
4.25 to 4.29). 
The sphericities of leaders' Water Conservation Knowledge (KN), Attitude 
toward Water Conservation (ATT) and Past Behaviour (PB) violated the basic 
assumption of the repeated measures analysis (see Appendix M, Tables 4.30 to 4.35). 
Consequently, Epsilon values were used to increase the power of the analysis (Hilton et 
al., 2004 ). The leaders' Water Conservation Knowledge (KN), Sense of Community 
(SOC) and Perceived Behaviour Control (PBC) were significantly different at different 
points oftime, F(l.836, 69.786) = 6.767, F(2, 76) = 6.6054, F(2, 76) = 6.535, p < .05, 
respectively. In addition, there were four significant interactions between time (before, 
immediately after and three months after campaign) and group (experimental and 
control): Intention to Conserve Water (ICW), Subjective Norms (SN), Past Behaviour 
(PB) and Situational Supporters (SS). Refer to Appendix M, see Table 4.31 for F 
statistics. 
Multiple comparisons revealed that the means of leaders' Water Conservation 
Knowledge (KN) and Perceived Behaviour Control (PB) before, immediately after and 
three months after the campaign were significantly different. Their Knowledge (M = 
16.49) and Perceived Behaviour Control immediately after the campaign was similar to 
three months later (M= 15.30), but both were significantly higher than prior to the 
campaign (M= 14.12). In contrast, their Sense of Community (SOC) was rated 
similarly before and three months after the campaign, both of which were significantly 
higher than immediately after the campaign. There were no significant differences 
among the means of the leaders' Intention to Conserve Water (ICW), Attitude towards 
Water Conservation (ATT), Subjective Norms (SN), Past Behaviour (PB) or Situational 
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Supporters (SS). Refer to Appendix M see Table 4.32 to 4.35 for means, standard 
deviations and multiple comparison test results for all variables. 
There were significant differences between the means of the leaders in the 
experimental and control groups in five variables: Water Conservation Knowledge 
(KN), Sense of Community (SOC), Subjective Norms (SN), Past Behaviour (PB) and 
Situational Supporters (SS). In each case, leaders in the experimental group had 
significantly higher means than the control group, with the exception of Situational 
Supporters (SS) which was higher in the control group (see Appendix M). 
The control and experimental group leaders' Water Conservation Knowledge 
(KN) and Situational Supporters (SS) were significantly different from each other prior 
to the Water Conservation Campaign (see Appendix N, see Tables 4.36 to 4.40). This 
difference was statistically controlled using multivariate analysis of covariance 
(MAN COV A) in analyses of data collected immediately and three months after the 
campaign (Bryman & Cramer, 2001). Analyses showed that the means of the 
experimental group leaders' Water Conservation Knowledge (KN), Intention to 
Conserve Water (ICW), Attitude towards Water Conservation (ATT), Subjective Norms 
(SN) and Past Behaviour (PB) were significantly higher than the control group leaders'. 
In contrast, there were no significant differences between the experimental and control 
group leaders' responses on any of the variables three months after the campaign (see 
Appendix N, see Tables 4.36 to 4.40). 
When leaders were excluded from the two groups, the sphericities of Attitude to 
Water Conservation (ATT), Past Behaviour (PB) and Situational Supporter (SS) 
violated the basic assumption of the repeated measures analysis (see Table 4.41, 
Appendix 0). Consequently, analysis of variables immediately and three months after 
the campaign took Epsilon values into consideration (Tabachnick & Fidell, 2007). 
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Participants in both groups at different times had significantly different Water 
Conservation Knowledge (KN), Sense of Community (SOC), Intention to Conserve 
Water (ICW), Attitude towards Water Conservation (ATT), Perceived Behaviour 
Control (PBC) and Situational Supporters (SS). In addition, there wen~ significant 
interactions between time (before, immediately after and three months after the Water 
Conservation Campaign) and group (control and experimental) on each of the eight 
different variables. Post-hoc testing revealed that the means of the experimental group 
members' Water Conservation Knowledge (KN) and Intention to Conserve Water 
(ICW) were significantly higher immediately after the Water Conservation Campaign 
than either prior to or three months after the campaign, which were approximately the 
same. This pattern was similar for Attitude towards Water Conservation (ATT) and 
Perceived Behaviour Control (PBC). The means of these two variables were highest 
immediately after the campaign and significantly higher than before the campaign, but 
not significantly higher than three months after the campaign. However, the means 
three months after the campaign were significant higher than prior to the campaign. In 
contrast, the Past Behaviour (PB) mean immediately after the campaign post-test was 
the lowest, and significantly lower than before or three months after the campaign, 
which were approximately the same. There were no significant differences among the 
means of the other variables. See Appendix 0; see Tables 4.42 to 4.44 for means, 
standard deviations and F statistics. 
The experimental group means were significantly higher (p<.05) than the control 
group means for Water Conservation Knowledge (KN), Intention to Conserve Water 
(ICW), Subjective Norms (SN), Past Behaviour (PB), Perceived Behaviour Control 
(PBC) and Situational Supporters (SS) across time. See Appendix P, see Tables 4.45 
and 4.46, for means, standard deviations and F statistics. 
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Prior to the \VCC, there were no significant differences between the 
experimental and control groups on each ofthe variables with the exception of Water 
Conservation Knowledge (KN) and Perceived Behaviour Control (PBC). When these 
two variables were statistically controlled through a multivariate analysis of covariance 
(MANCOVA) (Bryman & Cramer, 2001), it was found that the means ofthe 
experimental group immediately after the Water Conservation Campaign were 
significantly higher than the control group in Water Conservation Knowledge (KN), 
Intention to Conserve Water (ICW), Attitude towards Water Conservation (ATT), 
Subjective Norms (SN), Past Behaviour (PB), Perceived Behaviour Control (PBC) and 
Situational Supporters (SS). However, three months after the Water Conservation 
Campaign the experimental group had significantly higher means only for Water 
Conservation Knowledge (KN), Subjective Norms (SN) and Past Behaviour (PB). In 
contrast, the mean for Situational Supporters (SS) was significantly lower than the 
control group's. See Appendix Q, see Tables 4. 47 to 4.51, for means, standard 
deviations and F statistics. 
Summary 
Multiple regressions analyses using the 'enter' technique aimed to test the 
significant predictors of participants' intention to conserve water. The results showed 
that Attitude towards Water Conservation and Subjective Norms had a significant effect 
on the experimental participants' intention to conserve water at each data collection 
point (before, immediately after and three months after the Water Conservation 
Campaign). Their Beta weights (effects) were .528 and .359 correspondingly. The 
remaining variables had non-significant effects. It should be noted that as a whole, the 
Situational Supporters had a non-significant effect on participants' intention to conserve 
water. A comparison of control and experimental group data three months after the 
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Water Conservation Campaign revealed that when the leaders were excluded Attitude 
towards Water Conservation (ATT) and Subjective Norm (SN) had a significant effect 
on the experimental group's intention to conserve water. In comparison, only 
Subjective Norms (SN) and Perceived Behaviour Control (PBC) had a significant effect 
on the control group's intention to conserve water. 
A repeated measures MANCOVA was used to test the effectiveness ofthe 
Water Conservation Campaign on all eight variables over time in the experimental 
group compared to the control group.· Water Conservation Campaign was the 
independent variable, while the eight variables became dependent variables. In 
addition, the data file was split to exclude the leaders from each group. The results 
indicated that the wee had significant effects on experimental group participants 
across times in six aspects, namely Water Conservation Knowledge, Intention to 
Conserve Water, Attitude towards Water Conservation, Past Behaviours, Perceived 
Behaviour Control, and Situational Suppmters. All variables, except Sense of 
Community, were significantly higher for the experimental group than the control group 
immediately after the Water Conservation Campaign. However, only Water 
Conservation Knowledge, Subjective Norms, Past Behaviour and Situational Supporters 
were significantly higher for the experimental group compared to the control group, 
three months after the campaign. 
A repeated measures MANCOVA limited to leaders indicated that the Water 
Conservation Campaign had significant effects on the experimental group leaders across 
times in three aspects, namely Water Conservation Knowledge, Sense of Community 
and Perceived Behaviour Control. Experimental group leaders scored significantly 
higher than control group leaders on the Water Conservation Knowledge, Intention to 
Conserve Water, Attitude towards Water Conservation, Subjective Norms and Past 
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Behaviours variables immediately following the Water Conservation Campaign. Three 
months later, there were no significant effects for any of the variables for either group of 
leaders. 
When the leaders were excluded, the results showed that Water Conservation 
Campaign had significant and positive effects on experimental group participants across 
times on five variables, namely Water Conservation Knowledge, Intention to Conserve 
Water, Attitude towards Water Conservation, Past Behaviours and Perceived Behaviour 
Control. A comparison of the experimental and control groups indicated that the 
experimental group had significantly higher means across time in all variables except 
Sense of Community and Attitude towards Water Conservation. Immediately after the 
Water Conservation Campaign, the experimental group had significantly higher means 
than the control group on all variables except Sense of Community. Three months after 
the Water Conservation Campaign, the experimental group still had significantly higher 
means than the control group in Water Conservation Knowledge, Subjective Norms and 
Past Behaviour, but a significantly lower mean for Situational Supporters. 
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CHAPTERS 
DISCUSSION 
AIMS OF THE CHAPTER 
The present study, implemented in the Chachoengsao province, Thailand, aimed 
to develop an understanding of community members' perceptions of the water pollution 
problem, find appropriate, effective and locally relevant solutions to the problem, 
determine the variables influencing intention to conserve water and assess changes to a 
range of factors believed to underlie participants' water conservation behaviour. 
The results indicate a significant contribution to knowledge in three domains. 
Methodologically the study demonstrated the importance of locating theoretical 
framework in the appropriate social cultural context. In chapter 2 the study location was 
identified as a unique area with particular cultural belief and value regarding peoples 
relationship with Bangpakong river in addition the water crisis in Thailand while similar 
to the world water crisis is similarly unique to the Thailand context it is also evident that 
the Thai government has responded to the water crisis in a socially economic and 
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environmentally distinct way. It was therefore important to locate this study clearly 
within that context. In addition the study went one step further in the first phase 
qualitative exploration of the particular context of Chachoengsao and the Bangpakong 
River. In traditional research a quasi experimental design may have been implemented 
without a full appreciation of the context. For example the water conservation campaign 
was a direct result of the phase one qualitative study. This was entirely consistent with 
the principle of message learning theory so bring in together the social cultural 
environmental context of this with message learning theory significantly enhancing the 
credibility of the subsequent quasi experimental study of the intention to conserve 
water. 
Conceptually this study elaborated the Theory of Planned Behavior (TBP) to 
include a range of other factors that were identified as potentially predictive of Intention 
to Conserve Water. This is consistent with recent critiques of the TPB of being 
restrictive and rigid (Gregory & Di Leo, 2003; Kaiser & Gutscher, 2003; Lam, 2006). 
Importantly these other predictor factors were not only suggested by the literature but 
importantly by phase one community based exploration of the issues. While the pattern 
of results did not entirely support the inclusion of all these predictor factors it does -the-
less demonstrate the potential importance of elaborating the TPB. Of part significance 
was the use of Sense of Community (SOC) construct. SOC has been widely found to be 
linked to community wellbeing (Fisher, Sonn, & Bishop, 2002). The qualitative results 
from phase one clearly demonstrated that SOC was as shared aspiration and an 
important dimension of the communities connection to the river. In the event SOC was 
not as useful as anticipated, however on reflection this may be a result of the 
Eurocentric version of the SOC measurement rather than the construct itself. Future 
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research on a culturally appropriate version of SOC is certainly warranted in this 
instance as suggested by (Fisher, Sonn, & Bishop, 2002) in research in this area. 
Finally in practical terms this research has clearly demonstrated that a 
theoretically and methodologically driven water conservation campaign can yield 
positive and enduring change in the community. The pattern of results was in many 
ways unexpected but nevertheless the decision to use a community based contextually 
bound campaign has been vindicated. For example the decision to use the leaders was 
important to the success of the campaign, as was noted earlier; this decision was based 
on the marriage between cultural imperatives and theory. Clearly there is much to be 
done to build on this positive beginning and later in this chapter suggestions for future 
research are presented. In the following section the results of the study are summarized 
in the context of these three important contributions to knowledge. 
In the first phase a qualitative research paradigm was used to gain an 
understanding ofBangpakongRiver stakeholders' perceptions of the river and to 
determine the factors motivating or constraining their water conservation behaviour. 
Information obtained in this phase was used in constructing a questionnaire to measure 
a range of variables associated with water conservation behaviours and to provide a 
framework for the following phases of the study. The suggestion to use community 
leaders to initiate and manage a water conservation campaign was a significant outcome 
of this phase. 
The second phase used the information accumulated in phase one and involved 
community leaders to obtain solutions for solving the water pollution problem, plan an 
appropriate Water Conservation Campaign and empower the leaders to mobilise 
community members. Environmental protection is one of the duties of community 
leaders in Thailand. Therefore, these leaders had an interest in encouraging the 
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community to save water and stop polluting the Bangpakong River. In addition, they 
were in a position to share their experiences and lobby the local government. The 
leaders accepted the idea that changing community members' water conservation 
behaviour began with their own behaviour and extended outwards. It was consistently 
recommended that the best way to educate people about preserving river water quality 
and reducing solid waste was through a multimedia campaign. As a result, brochures, 
two booklets, four five-minute videos and a series of banners and stickers with pro-
conservation messages created by the community were produced. Three activities were 
also initiated: the monthly collection of floating trash in the river by community 
youngsters and boat owner volunteers (most of whom were leaders); the organisation of 
a daily garbage bag collection service from houses; and community forums and 
discussion groups. Feedback from these groups also led to the modification and 
improvement of some questionnaire items. 
The third phase was a quantitative study using a quasi -experimental design. In 
this phase, the community-based Water Conservation Campaign planned by the 
community leaders in phase two was implemented. Prior to the campaign, immediately 
following the campaign and three months after the completion ofthe campaign a sample 
of community members completed a questionnaire designed to assess the effectiveness 
of the campaign and to determine the factors predicting their intentions to conserve 
water. 
Motivations and Barriers to Water Conservation Behaviour 
Each household generates a great volume of waste and uses large quantities of 
water. Although technological advancements have been beneficial in promoting the 
conservation of natural resources and minimising waste and pollution, there are a range 
of other potentially simple solutions that can be implemented at an individual or 
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household level. However, for such solutions to be effective, it is important to 
understand how people's attitude and behaviours are formed and modified (Syme, 
Nancarrow, & Seligman, 2000), and the factors motivating changes in behaviour (Ebreo 
& Vining, 2001). The findings which emerged from the interviews and focus group 
discussion in phase one can be divided into four main categories: personal motivation, 
cognitive motivation, social motivation and suggestions for improving water 
conservation behaviour. 
Personal motivation 
The factors participants identified as motivating or constraining their water 
conservation behaviour were shaped by their own beliefs, attitudes, past conservation 
behaviours and perceived behavioural control. This link to theory of planned behavior 
was important and provided a solid foundation for phases two and three. Participants 
were aware that the environmental health of the Bangpakong River had deteriorated 
substantially. They attributed this to residents' access to piped water. It was believed 
that the reduced reliance on the river as a water source meant residents were less 
concerned about caring for it. In addition, many houses faced away from the river. 
Thus there was no longer a constant visual reminder of the poor state of the river. 
Participants recognised that it was important to conserve the river because it was 
an important food source and was linked to the economic viability of the riverside 
communities (through for example, tourism, transport and the fishing industry). 
Consistent with Boiarsky, Long, and Zimmermen's (1999) study, participants were 
worried about leaving a damaged environment for their children and grandchildren. 
These reasons underlay many participants' pro-environmental behaviours and the belief 
that they should model such behaviour for their children to copy and instil in their 
conscience. 
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Although many participants realised the harmful consequences of water 
pollution and were able to identify positive reasons for conserving the river quality, they 
found it difficult to engage in pro-conservation behaviours. People's past behaviours 
are often indicative of their ongoing behaviour, as accustomed behaviours become 
habitual (Knussen et al., 2004). Participants in this current study admitted to dropping 
trash into the river (especially food scraps) and washing their dishes under running tap 
water because historically these were culturally acceptable practices. Such habitual 
behaviours are often difficult to change. 
Similar to Lansana's (1992) findings, inconvenience emerged as a major 
constraint to water conserving behaviour. In Thailand, the local government only 
collects household trash from community garbage bins. In the Bone and Banmai 
communities the streets are too narrow for the rubbish trucks and so the community 
garbage bins are placed on the verge of a wider, major road some distance from the 
houses. Carting household trash to the community bins was perceived as both unsafe 
(due to the dangerous location of the bins) and inconvenient in terms of time and effort. 
Participants believed this contributed to inappropriate trash disposal. In other words, 
consistent with Knussen et al.,'s (2004) research, behavioural control was perceived to 
be reduced because inadequate facilities made the task difficult to perform. 
Another problem identified by participants was the discharging of untreated 
sewage into the Bangpakong River. It was believed that as individuals they were 
powerless to rectify this situation. However, although participants had no control over 
the waste water disposal, they could reduce their own waste water thereby minimising 
the problems associated with waste water being piped into the river. 
Participants do agree with the importance of water conservation however, their 
past behaviours and the inconveniences associated with pro-environmental behaviours 
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meant their personal motivation was not strong enough to ensure long-term water 
conservation behaviours. This suggested that a successful water conservation campaign 
must replace negative conservation habits with positive ones and also ensure these new 
behaviours will be easy to implement through the provision of adequat.e and easily 
accessible facilities. 
Cognitive motivation 
Cognitive motivation occurs as a result of the cognitive dissonance arising from 
a mismatch between behaviour and thought (Festinger, 1957). Although participants 
believed that water conservation was important, they considered that the small amounts 
of trash they threw into the river would not alter the river quality. Similarly, as food 
scraps are biodegradable and can be eaten by fish, throwing food scraps into the river 
was perceived as an acceptable behaviour that did not contributed to river pollution. 
Such dissonance makes it difficult to predict behaviour and is likely to be a barrier to 
pro-conservation conversion. 
People are often unaware that their behaviour is inconsistent with their attitudes. 
Providing individuals' feedback about this inconsistency may persuade them to either 
change their attitude towards conservation or adopt new conservation behaviours (Syme 
& Meier, 1989). However, it is important to note that the relationship between attitudes 
and behaviour is complex, as water conservation attitudes may conflict with other 
attitudes mediating water conservation behaviour (Moore, Watson, & Murphy, 1994; 
Syme & Meier, 1989). 
Social motivation 
Environmental resources are common property. Therefore, the effect of 
individuals' use of these resources is a social issue. Consequently, social motivation 
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(which includes subjective norms and sense of community) needs to be considered 
when predicting conservation behaviour. 
Perceptions of others' conservation behaviour have been shown to influence an 
individual's behaviour (Coral-Verdugo & Frias-Armenta, 2006). In this study, some 
participants believed that others were the main river abusers. Individuals with this 
perception are likely to have lower levels of conservation motivation and are more 
likely to dispose oftheir trash into the river. Such a belief is also likely to prevent 
individuals from taking part in any water conservation program. In contrast, other 
participants commented that they did not throw their trash into the river because no-one 
else did. Thus participants' method of trash disposal depended on their perception of 
community norms. 
Participants believed that family members, peers and neighbours can encourage 
each other to stop polluting the river and engage in water conservation behaviours, 
especially if they model this behaviour. This is consistent with Boldero's (1995) study, 
in which participants were more likely to recycle if their friends, neighbours and the 
local city council advocated recycling. Similarly, Murphy et al. (1991) found that high 
levels of intention to save water were associated with social desirability factors. 
Many of the participants had been resident in the area for a long time. They 
expressed a strong sense of belonging, were happy to be living along the river and were 
active in the community. This suggests a positive sense of community. In addition they 
loved the river and were concerned about its deteriorating state. It is anticipated that 
these two factors would motivate pro-environmental behaviour . 
. Water Conservation Suggestions 
A model of persuasion cannot be implemented unless appropriate motivation is 
addressed at all stages (Syme & Meier, 1989). Therefore, in designing the water 
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conservation campaign it was important that personal, cognitive and social motivational 
factors, identified by the community in phase one ofthe study, were taken into account 
to encourage a supportive context for the development of pro-conservation behaviour 
(Moore, Watson, & Murphy, 1994). 
The education of the community regarding water contamination was consistently 
proposed, both in the pilot study and the leaders' workshops. This coincides with the 
main goal of environmental education which suggests that environmental information 
needs to be provided to individuals in order to change their behaviour and find feasible 
solutions to mitigate environmental problems (Pooley & O'Connor, 2000). Education 
needed to encompass not only factual knowledge, but also changes to attitudes. For 
example, the attitude that, "A little trash does not make much difference to the river," 
should be changed to, "A little trash in the river does matter." The attitude that, "Food 
scraps are biodegradable, so there is no problem throwing them into the river," should 
be changed to, "Food scraps can spoil the water quality as they are not immediately 
biodegradable, so therefore don't throw them into the river." The attitude that, "One 
person can not really make a difference to water conservation," should be changed to, 
"One person can set a good example for others to follow." 
Participants suggested that a successful water conservation campaign would 
require public involvement, with an initial focus on the community's youngsters, and 
initiated by community leaders. Basing the campaign on suggestions made by 
community leaders and stakeholders has previously been shown to increase the 
effectiveness of behavioural change (Syme & Meier, 1989). Leaders can be powerful 
role models and are in a position to reinforce social norms. The viability of the 
campaign could be further enhanced by promoting an expectation of total community 
participation in the program, which in turn should strengthen sense of community. 
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It was also suggested that community bins should be more conveniently located 
and that a door-to-door rubbish collection service be considered to reduce the 
temptation to discard rubbish into the river. Thus the water conservation campaign 
developed in this study was based directly on the perceived motivations and barriers 
identified by the community. 
Effectiveness of the Campaign 
In phase three the results indicated that the Water Conservation Campaign had a 
significant effect on the participants in the experimental group across times in six 
aspects; namely Knowledge, Attitudes, Past Behaviour, Perceived Behaviour Control, 
Situational Supporters, and also the Intention to Conserve Water. However it did not 
have a significant effect on Subjective Norm or Sense of Community. With the 
exception of Situational Supporters, similar results were obtained when the leaders were 
excluded from the analysis. When compared to the control group, the experimental 
group scored significantly higher on Water Conservation Knowledge, Intention to 
Conserve Water, Attitude towards Water Conservation, Subjective Norm, Past 
Behaviour, Perceived Behavioural Control and Situational Supporters immediately after 
the campaign. The same results were obtained when leaders were excluded from the 
analysis. However, three months later, the experimental group (with and without 
leaders) scored significantly higher only on Water Conservation Knowledge, Subjective 
Norm and Past Behaviour, and significantly lower on Situational Supporters. These 
outcomes indicated that the Water Conservation Campaign had a significant and 
positive effect in the short term, even though some of these positive effects weakened 
over time. 
Attitude Towards Water Conservation 
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An important determinant of intention to conserve water is attitude towards 
water conservation. The experimental group participants' developed an increasingly 
positive attitude towards engaging in pro-water conservation behaviours across time and 
when compared to the control group. This change in attitude may be attributed to 
changes in participants' cognitive, affective or behavioural knowledge (Zanna & 
Rempel, 1988; Cohen, O'Connor, & Blackmore, 2000; Pooley & O'Connor, 2000). 
One of the best tools for persuasion and promoting change is through personal 
interaction, as face to face communication requires higher attention levels than any 
other kind of communication (Syme & Meier, 1989). Personal interaction was a key 
component of the water conservation campaign. The involvement of participants in 
group activities, discussion forums and even one-on-one interaction when participants 
were unable to attend events may have increased participants' water conservation 
knowledge at a cognitive, affective and behavioural level, and consequently precipitated 
an attitude change. Once again the leader's role in this was paramount. 
The multimedia component of the campaign was created specifically to change 
intention to conserve water. Bator and Cialdini (2000) argued that images with which 
the target audience are familiar and can relate to, are more likely to change future 
behaviour and attitudes. Consequently, the videos were designed to stimulate an 
emotional response in viewers by depicting the real state of the polluted Bangpakong 
River and highlighting the effect of people's poor conservation behaviours. Again this 
reinforces the decision to engage the community in the exploration of the issues and the 
subsequent development of the materials (Sathapornvajana, 2004). These visual images 
successfully captured the audience's attention and were, according to informal 
discussions with participants, effective in provoking conscious consideration of the 
water conservation issue. The booklets, brochures, stickers and banners then served as a 
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constant reminder of the importance of improving the state of the Bangpakong River 
and of practical strategies for assisting in this process. 
Kahneman and Tversky (1979) argued that people are more sensitive to the 
prospect of losing something than gaining something, if the value is equal. This point 
was important in creating the messages used in the printed media. For example, one of 
the messages used was: "The quality of life will be lost if water resources are not 
conserved". Thus, in addition to serving as a mental prompt, the stickers and banners 
may have triggered an attitude change by focusing on the negative aspects of not 
actively participating in pro-conservation behaviours. 
Consistent with Pooley and O?Connor's (2000) argument, changes in 
participants' cognitive responses may be attributed to the indirect effects of the 
multimedia component of the campaign, and changes in their affective responses to 
direct involvement in the community based water conservation activities. Through 
these activities, participants were exposed to the damaging consequences of poor 
conservation behaviours, while simultaneously being provided a model for constructive 
behaviour. Changes in attitude could be attributed to the internalisation of this 
knowledge. 
Three months after the water conservation campaign finished, there were no 
significant differences between the experimental and control groups' attitudes. There 
are two possible reasons for this outcome. Firstly, at the conclusion of the campaign the 
mean of the experimental group was quite high and so it is likely a ceiling effect masked 
any further increases in this variable. Secondly, pollution reduction and environmental 
conservation were topical issues in Thailand during this period. There were regular 
newspaper articles and television programmes addressing these subjects. Therefore, the 
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increase in the control group's attitude towards water conservation may have been the 
result of this national campaign. 
Water Conservation Knowledge 
Knowledge is integral to changing behaviour and attitudes. The Water 
Conservation Knowledge of participants in the experimental group increased 
significantly following the water conservation campaign and this knowledge showed 
further increases three months after the campaign. The increase in water conservation 
knowledge can probably be attributed to the success of the multi-media campaign, the 
involvement of the community in water conservation activities and the opportunity to 
participate in public discussion forums. 
The use of various types of media enabled different aspects of water 
conservation knowledge to be targeted. Printed media (booklets, brochures, banners 
and stickers) were used as the main source of general information to educate and 
persuade the public on specific topics. Their cost production was low and they were 
easy to distribute. The booklets and brochures provided specific, but detailed, 
information on strategies associated with water conservation, which met the 
psychological criteria outlined by Syme et al. (2000) for ensuring a message is more 
effective. Participants could retain these booklets and refer to them as required. In 
contrast, the stickers and banners provided a quick and simple prompt to remind people 
about water conservation issues and assists in the long term retention of this 
information. The videos provided a visual, and consequently easily accessible, 
demonstration of a variety of pro-conservation behaviours. 
Some researchers have suggested that simple exposure to information will not 
necessarily lead to a change ofknowledge (e.g., Salwen & Stacks, 1997; Trumbo, 
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2001). In this study, participants were encouraged to be actively involved in a range of 
water conservation related activities. Involvement in the activities enabled participants 
to directly experience the problems associated with poor conservation habits and this 
may account for their increased knowledge. For example, one of the youngsters who 
had helped collect trash from the river commented, "The organic waste in plastic bags 
smells bad and it doesn't disintegrate even though it's biodegradable." In addition, as 
demonstrated by Syme et al. (2000), these participants were probably more receptive to 
learning about water conservation because they had personal contact with the 
consequences of anti-conservation behaviour. They witnessed respected leaders in the 
community modelling pro-conservation behaviours, and there were opportunities for 
face-to-face communication about the environmental consequences of particular types 
of behaviours. 
The opportunity to personally interact with respected speakers at the civic forum 
also contributed to the increase in participants' knowledge and awareness of water 
conservation issues. Initially, community members showed little interest in taking an 
active part in the civic forum. However, once a political leader and the most respected 
local monk agreed to speak, a large number of people agreed to attend. This response is 
consistent with a range of research (e.g., Bator & Cialdini, 2000; Jones et al., 2004, 
Petty & Cacioppo, 1986) indicating that credibility has a significant influence on 
people's willingness to attend to and accept new information. In addition, the Chinese 
temple (in which the forum was held) is both the physical and symbolic centre of the 
community. Consequently, holding the forum there meant it was easily accessible to all 
community members and the importance of the environmental message was further 
strengthened. 
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From informal conversations with participants, it was discovered that they often 
had little understanding of basic concepts such as the difference between solid and 
liquid waste. Therefore, it would have been beneficial for this type of information to 
have been included in the booklets, rather than assuming people have this knowledge. 
If we can improve community members' knowledge of how best to conserve 
water, they are in a better position to implement these strategies in their daily lives. 
Conversely, if they understand the consequences of their actions, they are less likely to 
contribute to pollution. The techniques used in this water conservation campaign were 
successful in enhancing knowledge and should be considered for future environmental 
campatgns. 
Subjective norms 
People's perception of others' water conservation behaviour can influence their 
own behaviour. In this study, participants' beliefs about others' water conservation 
behaviour and their perceptions of how significant others' would view their own water 
conservation behaviour (Subjective Norms) increased significantly following the water 
conservation campaign and increased further three months later. Each of the 
components of the campaign arguably contributed to this increase in subjective norms. 
Duncan and Warden (1999) argued that effective leaders can be a catalyst for 
change as their behaviour is highly visible. In recent years the Thai Government has 
empowered community leaders to contribute significantly to local community 
development. Consequently, they are in a position to influence subjective norms. 
Community leaders were integral to every component ofthe water conservation 
campaign. They selected, organised and participated in a range of community based 
water conservation activities, and they actively engaged in public debates and 
discussions. The positive role model they provided, in addition to the public disclosure 
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of their personal beliefs and attitudes regarding water conservation may have resulted in 
changes to community members' perceptions regarding their own and others' 
behaviour. 
Fundamental to the water conservation campaign was the involvement of the 
community in water conservation activities. Syme and Meier (1989) noted that a 
person's perceptions are shaped by the actions of friends and relatives. Therefore, 
working together to clear the river and streets of litter may have contributed to the 
positive change in subjective norms, as participants' are likely to have assumed this was 
socially desirable behaviour. In addition, involving the community emphasised that the 
protection of water resources is the responsibility of everyone. This was clearly 
illustrated by the comment of one of the youngsters involved in cleaning trash from the 
river, "It's easy to throw away everything in the river, but it's difficult to clean it up." 
Thus observing others engaged in these pro-conservation community activities appear to 
have positively affected the participants' own water conservation perceptions. 
The various multi-media productions may have further consolidated 
participants' changing water conservation perceptions. Through this information source 
participants were exposed to societal normative expectations regarding appropriate 
water conservation behaviour. 
Past behaviour 
The Past Behaviour scale measured the frequency of participants' water 
conservation behaviours three months prior to the assessment date. Thus the 
questionnaire completed before the campaign referred to behaviour three months 
previously. The questionnaire completed immediately after the end ofthe campaign 
referred to behaviour in the middle of the six month campaign and the final 
questionnaire completed three months after the campaign finished referred to behaviour 
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at the conclusion of the campaign. The analyses indicated that Past Behaviour increased 
significantly across time for the experimental group and compared to the control group, 
and remained positively significant three months after the campaign finished. 
Previous research has indicated that past behaviour, especially habitual 
behaviour, is likely to predict future behaviour (e.g., Sutton, 1994; Oulette & Wood, 
1998). However, in this current study it appears that the water conservation campaign 
was effective in interrupting participants' past non-conservation habits and establishing 
new pro-conservation behaviours which have subsequently become habits. In addition, 
past habitual behaviour is often an unconscious act. The water conservation campaign 
was designed to encourage people to consciously consider the environmental 
consequences of their behaviours. This may also have contributed to the positive 
changes in participants' pro-conservation behaviour. 
People tend to engage in behaviours which they feel capable of accomplishing 
successfully (Corbett, 2002). The water conservation campaign provided participants 
both information and opportunities to practise pro-conservation behaviours, exposing 
them to the ease with which these behaviours can be incorporated into their daily lives 
and strengthening their self-confidence to conserve water. In a feedback cycle, the new 
behaviour would provide an informational source automatically activating pro-
conservation behaviour in.an ever increasing range of contexts. 
Social pressure can also be a factor inhibiting habitual past behaviour. Chan and 
Mok' s (1998) research indicated that the media is a powerful source of social pressure. 
The multimedia used in the water conservation campaign would have lead to an 
increased awareness of social expectations and this message would have been further 
reinforced by community involvement in the pro-conservation activities. The increased 
social pressure, neatly summed up by one of the banners proclaiming, "Don't drop your 
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litter into the river; someone is watching you," may have contributed to the positive 
changes in participants' pro-conservation behaviours. 
Sense of Community 
It was believed that involvement in community water conserva~ion activities 
would not only influence participants' water conservation knowledge, attitudes and 
behaviour, but also strengthen their sense of community. However, the analysis 
indicated that Sense of Community was not a significant variable across time or 
between groups. 
Sense of Community has been found to be positively associated with length of 
residence (Perkins & Long, 1999). In this current study, the mean age was 41-50 years. 
Approximately 47% of the participants had resided in the areas for more than 30 years. 
In addition, in the first phase of the study, participants often made comments indicating 
their sense of belonging and strong attachment to the community. On this basis, it 
would be reasonable to assume that these participants would have developed a strong 
Sense of Community. Yet, this was not reflected in the results. 
Approximately 40% of the participants had resided in the areas less than 20 
years, suggesting that a significant proportion had not grown-up there. Furthermore, 
during informal discussions, some participants expressed a desire to move to a different 
area given the financial resources. Many people rent their accommodation. Each of 
these factors may weaken Sense of Community. 
The low rating given to Sense of Community may be attributed to the negative 
wording of items in the questionnaire. Forty-two percent ofthe participants had 
received no education beyond primary school level. Negative wording increases the 
complexity of a question, often leading to a misunderstanding or a response different to 
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a similar question worded positively, especially for participants with low levels of 
education (Peterson, Speer, & Hughey, 2006). 
The scale used to assess Sense of Community was developed in America based 
on the social context of this cultural group. However, some of the items may not 
measure Sense of Community in Thai culture. For example, in the scale it is assumed 
that people with a strong sense of community would feel that they are able to solve 
problems in and influence the characteristics of their community. In Thai culture, 
people may not have the same level of political empowerment compared to many 
western cultures and they are often reluctant to publicly express their dissatisfaction 
with community issues because of concerns of possible negative consequences. It 
would be beneficial if this scale could, in future studies, be validated with a Thai sample 
and supported by qualitative research involving in-depth interviews. 
A shared history and a sense of belonging are two components McMillan and 
Chavis (1986) identify as associated with the development of Sense of Community. 
Arguably, the development of these two components requires frequent interaction over 
an extended period of time. In this current study, the water conservation campaign was 
conducted over a six month period, which may have been insufficient time to develop a 
sense of community. The continuation of the community based activities may have lead 
to members developing an emotional connection through their shared history and the 
satisfaction obtained from the success of their water conservation efforts. Regular, 
ongoing discussion groups would provide members the opportunity to share ideas and 
develop a cycle of action based on feedback. These factors, plus the personal 
investment of time and effort required to participate in these activities are likely to 
strengthen a sense ofbelonging, and therefore Sense of Community. 
Situational supporters 
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Oskamp et al. (1991) argued that the removal ofbarriers positively influences 
conservation behaviours. In this current study, the experimental groups' perception of 
physical barriers to their use of rubbish bins (Situational Supporters) decreased 
significantly across time and compared to the control group. Yet intere.stingly, three 
months later the experimental group perceived significantly more barriers to bin use 
than the control group. 
The reduction in perceived barriers to bin use can be traced back to the 
community discussion groups. During these discussions, community members 
identified and solved a number of problems associated with the community bin system. 
The employment of a rubbish collector to transport rubbish from the houses to the 
community bin was safer and more convenient than individual householders taking on 
this task. In addition, through this forum, community leaders were made aware of the 
inadequacy of the number of bins for the amount of rubbish. They subsequently 
approached, and were successful in obtaining more bins from, the municipality. Both of 
these events would have positively impacted on Situational Supporters scores 
immediately following the campaign. 
Banners reminding community members of the negative consequences of 
disposing rubbish into the river were hung in the streets during the campaign, but by the 
end of the campaign these had disintegrated. The use of this type of media related 
directly to one question in the Situational Supporters scale and indirectly to two other 
questions. Therefore this factor may have contributed to the decrease in the average 
Situational Supporter scores for the experimental group compared to the control group 
three months after the campaign finished. 
It is also feasible that the community in which control group participants lived 
may have also made changes to their community bin system in the period after the 
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campaign finished, resulting in a reduction of barriers to their bin use. In fact, the 
researcher was aware that other Municipalities were encouraging their community 
leaders to set up a similar system to that established in the experimental group's 
community. However, it was not determined whether or not this actually occurred in 
the control group's community. 
Perceived behaviour control 
An individual's perception of their ability to perform a behaviour has been 
shown to influence the target behaviour (e.g., Chueng et al., 1999). In this current 
study, experimental group participants' perceived ability to easily engage in pro-
conservation behaviour increased significantly across time and was significantly higher 
than the control group following the water conservation campaign. However, three 
months later there were no significant differences between the two groups. 
Perceived behavioural control is modified by factors such as the acquisition of 
information, skills and abilities, a workable plan, time and opportunity (Chan & Mok, 
1998). Each of these factors were integral to the water conservation campaign. The 
importance of water conservation and a range of easily achievable pro-conservation 
strategies were provided through a range of different media and discussion groups. In 
addition, the establishment of a local rubbish collector reduced the time spent in 
disposing of rubbish in an environmentally friendly manner. The effectiveness of this 
initiative was reflected in an increase in the number of community bins required to hold 
the collected rubbish. As one interviewee commented, "Nobody puts their rubbish in 
the river anymore because using the rubbish collector is easy and cheap, only 30 Baht 
[$1] per month." 
Three months after the campaign finished, control group participants' Perceived 
Behaviour Control had increased substantially such that it was not significantly different 
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to the experimental group participants' mean score. As discussed previously, the 
increase in the control group's mean score on this factor may have been due to the 
extensive pro-conservation media campaign implemented by the Thai government 
during this period. The information acquired through this source may have been 
sufficient to change participants' perception regarding the ease with which water can be 
conserved and waste disposed of properly. 
Factors Predicting Intention - Theory of Planned Behaviour 
Experimental group participants' intention to conserve water increased 
significantly across time and was significantly higher than those in the control group. 
However, three months after the campaign finished there was no significant difference 
between the control and experimental groups; intention to conserve water. A multiple 
regression was conducted to ascertain the factors predicting participants' intention to 
conserve water. Only two factors (attitude towards water conservation and subjective 
norm) had a significant effect on the experimental group participants' intention to 
conserve water, yet for the control group, participants perceived behaviour control was 
also a significant predictor. 
The present study provided evidence of the applicability of Ajzen's (1985) 
Theory of Planned Behaviour to the predication and understanding of people's water 
conservation intentions. The results showed that the theory was applicable to Thai 
society as well as confirming that attitude, subjective norm and perceived behavioural 
control are the significant variables predicting intention. 
Consistent with a range of other studies (e.g., Trumbo & O'Keefe, 2001; Chan 
& Mok, 1998) attitude was the most important predictor of intention to conserve water, 
followed by subjective norm. This suggests that cognitive and affective changes were 
more influential than external social pressure. Yet, given that Thai society is based on 
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collectivism whereby community beliefs are more important than personal beliefs, it 
was expected that the influence of social norms on intention would have been at least 
equal to the influence of attitude. 
However, behaviours associated with water conservation are 'hiqden' within the 
individual's home and not open to public scrutiny. This would diminish the effect of 
negative social pressure such as public shaming. In fact, one participant commented 
that, "Some people throw their rubbish into the river at night time when no-one is 
watching." Conversely, individual pro-conservation behaviour has no immediate 
tangible rewards (such as praise) or obvious effect (such as a cleaner river). Thus the 
influence of social norms can only operate indirectly. 
The theory of cognitive dissonance (Festinger, 1957) suggests that perceived 
behavioural control will have the greatest impact on intention to conserve water when 
the activities associated with water conservation are easy to perform. The relatively 
small contribution that perceived behavioural control made to the prediction of water 
conservation intention implies that in this study this was not an important variable. The 
discrepancy in the effect of perceived behaviour control compared to Ajzen' s theory 
may be due to the operationalisation of perceived behaviour control. Eight of the eleven 
items measured perceived difficulty. Chan and Cheung (1998) argued that perceived 
difficulty is related to attitude. Consequently, there may have been a confounding of 
perceived behavioural control with attitude. 
This study sought to determine if there were other, previously unidentified, 
variables predicting intention. Cheung, Chan, and Wong's (1999) research indicated 
that general (but not specific) knowledge was a significant predictor of intention and 
Sheeran et al. (1999) found that past behaviour was a significant predictor when 
intentions were unstable. However, in this current study neither ofthese variables nor 
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sense of community or situational supporters were significant predictors of participants' 
intention to conserve water. These results provide further support for the predictive 
validity of the Theory of Planned Behaviour. 
According to the this theory, behavioural intention is an important determiner of 
future behaviour. Thus the increase in participants' intention to conserve water and 
dispose of trash in the bins is likely to be associated with a similar increase in actual 
pro-conservation behaviour. In fact in this current study, participants' reported 
conservation behaviours increased throughout the campaign. The relative strength of 
attitude to predict intention to conserve water implies that the emphasis in future 
campaigns should be on changing attitudes through both direct and indirect experiences. 
In addition, thought should be given to strategies for making pro-conservation 
behaviour more public by providing incentives and positive reinforcements. 
Alternatively, similar to Dickerson, Thibodea, Aronson, and Miller's (1992) study, 
cognitive dissonance could be aroused in community members by requiring them to 
make a 'public commitment' to conserve water and challenging discrepancies between 
their stated behaviour and their actual behaviour. 
Limitations 
It is acknowledged that there are a number of limitations that may impact on the 
validity of this research. Participants' actual water conservation behaviours were not 
measured after the intervention. Measures of pro-conservation intentions were based 
only on self-reported responses. Previous researchers (e.g., Gregory & Di Leo, 2003; 
Kaiser & Gutscher, 2003) have shown that the correlation between intentions and actual 
behaviour is often inconsistent and weakly related. In addition, people are inclined to 
overemphasize their conservation intentions (e.g., Lam, 2006). This may be particularly 
true in this current study when participants completed the questionnaire immediately 
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and three months after the water conservation campaign. It is possible that, based on 
the knowledge gained during the water conservation campaign, participants marked the 
'correct' responses rather than their actual intentions, which may not be a true reflection 
of actual water conservation behaviour. However, the findings are similar to, or 
meaningfully extend, results obtained in other similar studies, implying a level of 
credibility and transferability. In addition, using multiple methodologies to triangulate 
the results lends further credence as there was no reliance on a single source. 
Secondly, participation was completely voluntary. Therefore, it may be 
possible that the sample was biased in some way. Although the participants were not 
randomly selected, the demographic data suggests the sample was a reasonably 
representative one and included people from a cross-section of the community. 
Conclusions and Recommendations 
This study builds on previous research examining factors associated with 
conservation behaviours. Although it focuses on water conservation, many of the 
findings are likely to be applicable to other conservation behaviours. In particular, it is 
worth noting that few other studies have designed a campaign based on actual 
motivations and barriers to conservation behaviour identified by the individuals 
involved, and then implemented the campaign in the same community. 
Several researchers (e.g., Lawrence & Deagen, 2001; Trumbo, 2001) have 
argued that no single approach will be successful in all situations. However, an 
approach that involves community members in all aspects of the planning and 
implementation of a project increases the chance of success, as it can be adapted to the 
local situation or issue (Li, 2005). This was particularly true in this study. Community 
members were empowered through the process of being listened to and being integrally 
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involved in the water conservation project. In this sense they made a vital contribution 
to the research. 
The effectiveness of the water conservation campaign conducted in this study 
can be attributed to the involvement of the community in identifying the motivations 
and barriers to water conservation and then implementing a persuasive programme 
based on this knowledge, designed to encourage water conservation behaviour. The 
results from such a process, which also takes into account the social and historical 
context, are invaluable for developing government policies. This process in which 
community members are involved in identifying and solving local problems is one that 
policy makers and local governments should utilise for any intervention programme. 
By gaining an understanding of the different psychological and situational factors 
contributing to community members' behaviour, it is possible to determine the level of 
support required and assist in the development of strategies that are appropriate for that 
particular community. 
Although people can contribute to environmental solutions at an individual 
level, there are some problems that require an infrastructure or technological solution at 
a community level. For example, many communities in the Chachoengsao province do 
not have access to a waste water treatment plant. Even though community members can 
reduce the amount of domestic waste water they contribute to the system, it does not 
solve the problem of untreated sewage being piped directly into the river. Ideally, 
community members should be consulted on how best to resolve such problems. 
Due to time and budget constraints, the campaign could only be sustained for six 
months. Although the campaign was successful while it was in operation, the results 
indicted that some of the positive effects were lost once the programme ceased. Time 
and effort were two factors identified by Chan and Mok (1998) as inhibiting pro-
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environmental behaviours. At the commencement ofthis current study, community 
leaders voluntarily and willingly became involved in the project and the water 
conservation campaign. However, by the end of the campaign, they were no longer 
prepared to allocate the same amount of effort and time to promoting p:t:o-conservation 
behaviours. This led to the abandonment of the pro-conservation activities initiated by 
the leaders during the study, even though community members expressed enthusiasm 
for continuing. The challenge in future similar projects is to ensure their long-term 
sustainability so the associated benefits continue. 
Shediac-Rizkallah and Bone (1998) argued that sustainability should be planned 
in the initial stages of a project and that a programme is more likely to be sustained 
when it is driven by the needs of the community and is integrated into a local 
organisation. Successful activities from the water conservation campaign in this study 
may have continued if the project had been linked with the provincial branch of the 
Natural and Environmental Office (which comes under the jurisdiction of the national 
Natural Resource and Environment Ministry), the local Ad Hoc Group (an 
environmental group supported by the local government) or the Chachoengsao 
Conservation Environment Volunteer network (which is supported by a non-
government agency and currently headed by the principal Chachoengsao Chinese Monk 
at Sothone Temple). This would have ensured on-going funding once the initial 
University funds had been spent, provided a managerial structure and transferred 
ownership to the community. 
Local Thai universities have an important role to play in implementing the Thai 
Ninth Social Economic Developmental Plan (2001-2006) by assisting in the 
development of local communities. Universities can help reinforce national 
intelligence, promote local knowledge, and assist in the management of natural 
192 
Water Conservation 
resources and the environment (RRU, 2006). They can also engage in research that is 
relevant to and can benefit the local community, and share resources and expertise. 
Collaboration between local universities and communities also benefits university staff 
and students by enhancing their learning through the application of theqry to practice 
and obtaining feedback from the community with regards to the impact university 
projects have on their lives beyond the results obtained from a particular study. All of 
these benefits were evident in this current research and therefore it is highly 
recommended that future research endeavours to replicate this mutual beneficial link 
between local universities and communities. 
A strong point of the current thesis is the combination of the multiple 
methodologies to investigate the community context, assess the effectiveness of the 
strategies designed to encourage pro environmental and in determining the factors 
predicting intention to conserve water. In addition, the study used multiple strategies in 
an attempt to change participants' attitudes and behaviours. Few psychological studies 
of this complexity have been undertaken in Thailand. This approach provides a rich 
source of information leading to a better understanding of participants and the social 
and physical context, increasing the validity ofthe research and the interpretation of the 
results. 
Finally, this thesis provided a community psychology contribution to the Theory 
of Planned Behaviour at both an individual and community level. The inclusion of 
additional variables into the prediction model reconfirmed that attitudes, subjective 
norms and perceived behaviour control are the significant predictors of behavioural 
intention. 
Future Research Directions 
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This thesis provides the starting point for future water conservation research in 
Thailand. The use of multiple methodologies proved to be a particularly successful 
strategy in firstly understanding the real situation as perceived by community members 
and secondly utilising this information to shape the research process. Future research 
could be guided by this multi-methodological approach, without being limited to the 
actual methods used in this particular study. 
The area of pro-conservation behaviour could alsobenefit from a longitudinal 
study. Such a study would provide the opportunity to investigate the development of 
conservation behaviour enabling a better understanding of the long term effect of 
persuasive campaigns. This would expand the knowledge-base of effective strategies 
for encouraging pro environmental behaviour, an area in which little research has been 
undertaken in Thailand. 
The focus of this study was on the intention to conserve water. Future research 
could investigate actual water conservation behaviour to assess the direct and indirect 
relationships between attitudes, intentions and actual behaviour. This would allow for 
the conceptualising of the individual's psychological processes, enabling a more 
comprehensive understanding of how best to assist residents of these riverside 
communities increase their pro-conservation behaviours. 
Finally, since the riverside communities in Thailand are being developed as 
tourist centres, it would be beneficial to investigate people's reasons for visiting the area 
and their perceptions of the state of the river. This knowledge could possibly be used to 
influence community members and leaders to actively pursue a pro-conservation 
lifestyle in order to maximise the economic benefits associated with an increased tourist 
trade. 
Personal Postscript 
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The journey towards completion of this thesis has provided many different 
learning opportunities. It raised my awareness ofthe gap between the ideal and reality. 
I had to relinquish my idealised expectation that everybody would embrace the water 
conservation project with the same level of enthusiasm and commitment as my own. In 
its place, I adopted the more realistic attitude that if I can encourage a few significant 
people to adopt positive water conservation behaviours, then they would provide a role 
model that might act as a catalyst for others in the community to change, creating a 
ripple type effect. 
I recognised that a successful pro-environment campaign would be difficult, 
particularly water conservation because water is perceived as a free commodity. In 
addition, the need to conserve water tends to lack immediacy for consumers, making it 
more difficult to motivate voluntary conservation behaviours. These issues challenged 
me to study and learn through real situations to find workable and effective strategies. 
The most difficult task in this thesis was implementing the water conservation 
campaign in the community. Most of the literature I reviewed investigated factors 
differentiating the behaviour of positive versus negative or neutral conservation 
behaviour. Very few actually implemented a campaign designed to change participants' 
behaviour. Although implementing the campaign resulted in many challenges and 
moments of frustration, it also brought me into contact with many inspirational people 
both in the community and the academic world, all of whom enhanced my learning. 
Another difficulty was selecting the appropriate methodologies to be employed 
in this study. The range of methods available to any researcher is diverse and 
determining which would be most appropriate and provide the most valid results for my 
research was a challenging process. In choosing to use multiple methodologies, I spent 
large amounts of time and effort becoming familiar with many different techniques. 
195 
Water Conservation 
However, I now have competency in a range of methods which will be beneficial in 
future research. 
I was very fortunate to have three supervisors who were totally committed and 
devoted to this research project. Each supervisor had a distinct preference for either 
quantitative or qualitative research and made valuable contributions based on individual 
expectations, visions and orientations for the research. Their continual reflection and 
assessment of the research process encouraged me to move forward and ensure the 
research was of the highest quality, allowing me to mature professionally. 
This thesis provided me the opportunity to contribute to the advancement of 
knowledge in the environmental area.· Hopefully, this contribution will assist in 
addressing the environmental issues the world faces in the 21st century and beyond. The 
successful completion of this research would not have been possible without the School 
of Psychology staff at Edith Cowan University or the participation of the community 
members and leaders of the Chachoengsao province in Thailand, and to them I am 
extremely grateful. 
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Handout 1 
Water i.s life 
Water is necessary for all life. It is also vital to the 
human body, which is comprised of 75% water and 
25% other e]ements. Water is needed for cooking, 
growing rice and other crops, as well as for raising 
livestock. In order to grow 1 kg of vegetables, a 
farmer requires 3 liters of water. 
In our daily lives, humans need at least 1 liter of 
clean drinking water per day. Combined with the 
water needed for cleaning, cooking and other 
necessities, each person requires a total of 100 liters 
of water per day. 
. 2. 
In addition to human consumption, water also 
important for generating electricity, recreation, and 
transportation. Thus, we can tn1ly say that water is 
life. 
People used to believe that water is a limitless 
natural resource, created in an endless cycle which 
can easily supply all human needs. We 110w know 
that this is not true. People often experience 
problems due to sh01iages of clean water droughts 
in the summer. Also, water quality has declined 
over time. Now, the water is in Stage 3: it is 
suitable only for cleaning, washing and 
transportation, but not for drinkjng. 
-3-
Lack of oxygen 
Rio Button, age 4, is picking up a dying fish from a 
polluted canal in Capetown, South Africa. 
Thousands of fish trying to escape the canal are 
trapped due to lack of oxygen in the water. 
Matichon newspape1~ 22 April2542 
Are we going to allow our river to become like 
this??? 
. 4. 
The quality of water in the river is getting worse. 
The main cause is increased population,. which 
leads to increased pollution of the river: .Polluted 
water also affects the soiL If this continues .for a 
long tilne, how can we still have water to rise in our 
- --
daily life? Although some communities have piped 
water to use (as opposed to well water), the source 
of this water is still the river, so it is still polluted. 
That is why we should keep the water clean and 
prevent wastewater from getting into canals and 
rivers. It will improve the quality ofthe water we 
use every day, including piped water. Now is the 
time to help each other protect ·the Bangpakong 
River from pollution! And always remind yourself: 
-5-
~, ... ~~~ 
~ 
~~~~~~ 
Keep the water clean for our children's future! 
Protect the source of life: reduce the pollution in 
the river/ 

- 7. 
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Please answer these question 
1. How many your family members ? ................. . 
2. Which activity above that you most consume ? 
( wt:ite only the number you choose-) ................ . 
3. Which activity above that you less consume ? 
( write only the number you choose ) ............ .. 
4. Which activity of water use that is unable to re-
used'?( write only the number you choose) ........ . 
5. Are you the one who pollute water? ............... . 
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This part of studying is used for improving 
behavior of water conservation in Bon's market and 
Ban Mai's market communities, 
Chachoeng Sao, Thailand 
Handout 2 
Snve~~ateiLUSe~fS:i~du.ctioiJ:J!£wl[§L~F!llfi?c,._~~7=~ , 
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Tile water use in daily life, causes the wastewater 
The purpose of this handout is to promote good 
water conservation behavior. By using water 
wisely, the n1embers can either save money, or 
reduce the amount of pollution in the river. 
I 
e 
L Washing clothes 
• If you wash your 
clothes by hand, you 
should soak the 
clothes in detergent 
for a while before 
\Vashing them. This makes it easier to 
remove stains and uses less water. 
• Do not wash your clothes with running 
water. This can consume water at a rate of 9 
liters per minute. 
• If you rinse your clothes in several bucl{ets 
of water, the water from the last rinse can be 
reused for another purpose, such as 
watering plants, washing a-·way animal 
manure or "vasbing your .house. 
2. r'f! ashittg dishes 
• Do not '\\'ash 
there are a- reasonable 
.. ~~~~~~~~~ 
nuxnber so as not to waste water •. You can 
}Vipe food scrap:; of]. ofplaies);:a~il silverware, 
thus reducing the arnount of Jt'ater needed to 
clean tlte11z. 
• Rinse your dishes t'~vo times in a container of 
clean ,water, as opposed to rinsing them -rvith 
running water, and then Jetthen1 dry in the 
sun. Using running wateris·wasteful. 
Use a bovvl of 1-vater rather than running water 
Do not let the 'vater run while you are 
or 5 "'""""'"'"'""''·"" 
can 'yaste up to liters of water! 
a 
a 
Do not let the sho·wer run 
off 'vhile you are '\'Vashing yourself soap, 
it on to 
Use shower instead of soap. gel 
a 
easier, thus less 'vater .. 
you don't 1vater in your glass, 
't can use for 
another purpose, such as 1-vatering plants. 
"7. 
'\'Vater IP"'""'' ... '""IJ 
sun causes evaporation. Water the 
or 
' . 8. 
7. A voiding. overjloJv tuulleakage 
so 
• Do not turn on th~ t~p ,~nclJeave it, or it m·ight 
fill the container.an~staJ:ttQ ox~J119W· 
• Check and maintain your pJumbhtg so as to 
avoid leai{S and wasted water. 
• 9 '' 
8. 
scraps other objects 
front waste"'ater before 
- 10-
Activity 2A 
Water used wisely 
Please consider these items below "where is the 
household waste after consuming ? " 
No Waste-water Where it. Discharge/Reused 
gone? (D) ..... (R) How? 
]. Rinse water ..... 'it ............ D/R . ............. "' .•• 
2 rvashing dish ................. D/R •............... 
3. The rest water .............. ,. D/R ... .............. 
after drinking 
4 Cooking ..... 11' ••••••••••• D/R .................. 
! 
[_ 
• 11 • 
I No Wastewater Where it Discharge/Reused 
gone? (D) ....• (R) How? 
5. Cleaning Car .................. D/R ........... ...••. 
-
<· 
--
« 
6. Taking bath ····· ............. ))~ ................. 
Or showering 
"7. Cleaning floor ·······~~······ .... D/R ................... 
Or walk - ·way 
8. others • lt ...... 1111 ......... D/R.. •••• ••.•••••.••. 
---- ----
• How do you think about the household 
J11astewater? Oadvantage 
0disudvantage 
. l2. 
•Ifyou think of its advantage? Please check t/"in 
ft·ont of each statement only you can really do 
for waste water reduction 
Cl Pouring drinkingwaterjustfor drinking 
o Reused the first rinse water to cleanjloor m· 
toilette. 
D Reused the second or third rinse water to water 
plant 
0 Don't let the pipe water over flow into the earth 
jar 
o Use water for body clean as it needed. 
0 Washing hand close to or undeJ•the tree. 
o Discard the cooking oil before washing the pan. 
0 Turn off' the tap tightly until no any drop of 
leaking water. 
0 Avoicling letting thehouselwld waste directly 
discharge to the river or canal. 
o Bring the garbage b{tg after sepdratingfrom 
hmne to the bin. 
• 13. 
o fVipe the food oily sctf!:pS ojftheptates before 
cleaning thein 
o Discard§otldwaste off the wastewater before 
reusing~ 
D Today I can reduce wastewater to the river by 
saving waster use. 
o Today I can dispose of all my trash into the 
proper bin instead of the river or canal. 
• 14-
Activity 2 B 
From the activity 1 after you know the amount of 
wccter use in each day 
NOW let 1S find the tvays to save water use in daily 
life and find the ways to evaluate whether these 
are the effective ways·to save water. 
Activities How to save water How to evaluate 
1. !-11' ,. , .............. ~ ••••• 
2.of< .......................... . 
3 ......................... . 
4 ••.••• "* •••••••••••••••• 
5 ...........•.•...•.....•. I • .., ........................ , • •. • • • • ......................... .. 
6 ....................... . 
7 ....... ·~ .....•...•..... ........ ,. ................. . 
I s ........................ j ....................... .. 
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''Cultivate·conscious ofconse(vation'' 
This partofstudyingis used forit1}proving. 
behavior of water conservation in Bon's · 
and Ban mai's communities, 
Chachoengsao, Thailand 
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Ha.ndbook3 
"Piece of litter ruins river'' 
Most of trashes in our hands are from food 
packaging, candy wrappers, fruit peels and seeds, 
or even any other things that we want to get rid. 
But the problem is . where should be the 
appropriate place to throw them away. 
2 
Even one piece of trash when it was freely threw 
with shan1eless~ no responsibility and no common 
sense on the subsequent results, will bring about 
many problems for us to· solve. The trash on the 
ground will make dirty scenery to the site, be a 
source of diseases transmitted by many insect 
vectors infested with those garbage, be a cause of 
accident and also bring more harder work to the 
street sweepers as they have to remove all the 
trash they have not produced 
3 
Just one piece· of trash fron1 individual's hand 
when was dropped into either the ground or the 
river, it will accumulate, fermented decay, 
deteriorate or water quality and finally pollute the 
river. Many people still have a miss-concept and 
anticipated that fishes will consume all the food 
debris that has been spread into the river. This 
\¥as partly true at the old day when trash was not 
as tnuch as the present and nun1ber of fishes are 
lessened while population numbers are increasing. 
This make it hard for all food patiicles be 
consun1ed by fishes. 
4 
If that is so, how can we cope with this problem. 
Why don't we try this way. 
5 
6 
A piece of trash in your hand 
Better put it in the bin 
BY DOING THIS WAY YOU WILL BE 
NAMED as 
A river lover, community lover 
children lover and future lover 
DO YOU AGREE WITH ME? 
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Activity 3 
There are many ways to ](eep river clean, 
it starts from you. 
1. Water use it wisely 
2. Don't throw any trash into the river 
3. Keep the garbage from the ground and but them 
into the bin 
4. Let's grow the trees 
5. Behave as the good example to your neighbor in 
water conservation 
6. Encourage anyone who protect the river fro1n 
pollution 
7 
8 
Prioritize from the easiest behaviour that 
You have done to the hardest 
and put only the nun1ber into the blank below 
DDDDDD 
• What are the other effective ways that you can 
conserve water 
2 .......................................................................................... . 
3. ··············~····················································· .. •··········• 
• How do yQu co-operate with your community to 
conserve water? 
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· ·''Cultivate·.consciousofconsei·vation'' 
This part of studying is used for improving 
.behavior of water conservation :in Bon~s 
and Ban Mai 's cmnmunities, 
Chachoengsao, Thailand 
I 
\ 
I 
Handboo:k4 
"Dangerous trash tn the river'' 
Believe it or not, 60 n1illion Thais 
produce more than 14 . million tons of 
trash per yearl Waste disposal :facilities 
can handle less than 80% of this amount. 
As a result, the uncollectd trash .creates 
water pollution by getting into the river 
during rains. 
1 
2 
; 
So1ne people who live near the river 
often believe that the trash they throw in 
it is biodegradable or the trash will be 
washed out to sea and rendered hannless 
by natural processes. They don't realized 
that this contributes to water pollution. 
They throw too 1nuch trash in the river 
for fish to consume, and dan1s restrict the 
flow of water so that garbage is not 
vvashed away. 
3 
Can you believe how long this trash will remain in the 
river before it biodegrades? 
Trash Time needed to biodegrade 
Pieces of paper 2 to 5 months 
Orange peels 6 months 
• Cigarette butts 12 months 
• Aluminum can 80 .. 100 years 
• Plastic bags 450 years 
• Styrofoam Not biodegradable!! 
It should be avoided! !d 
4 
so 
The Things we can do ~re 
Keep any trash on the street 
and dispose it into the bin. 
Separte usable trash 
fron1 unusable trash. 
~·· 
1 
r 
If 
5 
Activity 4 
HOW can we reduce and re-use trash 
in our home? 
1. Reduce to bring any trash into our home 
Use natural packaging instead of plastic 
+ Bring the cotton bag when shopping 
+ Buy only essential product 
2. Re-use household trash 
,~ + Clean used plastic bag to re-use 
+ Write down both sides of paper 
6 
3. Separate the type of trash 
+ Separate wet trash from dried or solid trash 
4. Styrofoarn should be avoided 
+ Separate wet trash from dried or solid trash 
5. Keep everything in order 
6. Swept the garbage and animal litter around 
hotne into the bin 
7 
8. Co-operate with the community to bring 
trash from the river to destroy on the bank 
9. Behave as the good example in conserve 
water to the family members 
1 0. Encourage the fatnily 1nembers to dispose 
of the garbage into the pr()per bin by work 
with them, give them the compliments, and 
smile to thetn. 
8 
Prioritize from the easiest behaviour that 
You have done to the hardest 
And put only the number into the blank below 
DDDDDDDDD 
1. l\'hich activities have you always done.? (put only 
the numbers of the activity . 
.. ... .. , ... .,." ...... ' ..... , ........... ' ......... ·---·· ................................... "' 
2. Which activities have you never done but intend 
to do from now on? (put only the numbers of the 
activity. 
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works are waters 
ing from various 
in the industrial 
Presently, the Bangpakong River water quality is in 
the category No. 4 or 5, which is categorized according to use, 
the water of which category 4 is not suitable for use in the 
household or not even tor use in tap-water production; but if 
there is no other water source to choose and it is necessary to 
bring water of tl1is category to use, there must be a good 
waterworks system; the tap-water quality must always be checked 
before the water is distributed; whereas water of the category 
No. 5 is not suitable to use for any consumption purpose 
whatsoever, not even to produce tap-water, since it is highly 
toxic, which can be used only for the purpose of transport. 
From keeping vigil over the quality of the water of the 
Bangpakong River, it is found that the water quality begins to 
there 8 growing of matters floating in 
the river and its tributaries as well as toxic substances. There 
arises the pollution of water in some stretches of the Bangpakong 
River, including the presence of the water hyacinth densely 
concentrating in some areas of the river, wt1ich is the source 
of wastewater from the 
agriculture, industry and others and also has as rnany as 80 
tr1us for deterioration of the 
water sources to the extent that the water may not be used for 
any purpose at all in this near future, if the water resource 
continues not being correctly and efficiently be managed. 
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Appendix A 
Definition of Terms 
Water Conservation Behaviour (WCB) is defined as the actual behaviour of one 
who protects water resources from human pollution by avoiding the disposal of litter and 
discharge of waste water into the rivers or canals, and who conserves indoor water use. 
In the present study WCB comprised of two specific behaviours as follow: 
Disposal of garbage into the proper bins and not the river. 
Decreasing indoor water use through recycling and avoiding discharging 
wastewater into the river. 
Intention to Conserve Water (ICW) is the respondents' intention to not pollute the 
water and to restrict water use in daily life. This intention is divided into two parts: 
The intention to dispose garbage into proper bins and not the river. 
The intention to decrease indoor water use through recycling and avoiding 
discharging wastewater into the river. 
Attitude toward water conservation behaviour (ATT) refers to respondents' 
positive or negative evaluation of water conservation behaviour. 
Subjective Norm (SN) refers to respondents' belief about the way significant 
others wish them to conserve water. It is normative pressure, which influences 
respondents' perceptions. 
5 Perceived Behaviour Control (PBC) refers to the perceived ease or 
difficulty of performing a specific behaviour. In this study, perceived behaviour control 
(PBC) defines as the perceived difficulty and ease (or controllability) of conserving water 
for themselves and for future generations. 
Knowledge (KN) is defines as the general knowledge of the 
water conservation. 
Past Habit (PH) is defined the respondents' previous pro-
environmental behaviour in daily life during 6 months that preceded the water 
conservation campaign. This action has been done many times and has become automatic 
which is done without conscious thought (Ronis, Yates ,& Kirscht, 1989). 
Sense Of Community (SOC) is defined as a feeling that members have belonging 
and share faith that that needs of community members will be met through their 
commitment to being together (McMillan & Chavis 1986). 
Situational Supporters (SS) are defined as the external factors 
that support water conservation behaviour; such as the deficiency of garbage bins; 
and the convenience of disposing household trash, etc. 
Water Conservation Campaign (WCC) includes the activities 
provided to promote the intention to conserve water. It is composed of multi-
media and community-based activities, the details of which are addressed in the next 
chapter. 
Community involvement includes the participation of 
community leaders and members in the water conservation campaign process. 
The leaders share relevant experience and encourage members to conserve water, and 
then both parties engage in community based conservation activities. 
Appendix B 
Agreement Form for Partidpants 
Please read this agreement so that you fully understand the conditions of 
participating in this study. 
The aim of this study is to design and implement an effective campaign for 
community members to improve water conservation behavior. The participants of the 
communities will provide information by focus group interviews or by filling in the 
questionnaires. The interviewed data will be tape-recorded. 
The information will be kept completely confidential. The only party who will have 
access to the information provided is the researcher, Kuakul Sathapornvajana, and her 
supervisors, Dr. Lynne Cohen, Dr. Julie Ann Pooley, and Dr. Neil Drew. The information 
will be presented to other interested parties in such a way that no participant will be 
named. It will be presented simply as general information from group of anonymous 
participants. In addition, all tape-recorded and written information will be destroyed 5 
years after finishing this dissertation. 
After you read this agreement, please sign to show that you understand and agree to 
participate in the study as it has been described. 
Name of person doing questionnaires or interview: 
Name ......................................... . 
Signature: ................................... .. 
Date .......................................... . 
Name of Researcher: ....................... . 
Signature: ................................... .. 
Date .......................................... . 
Invitation Letter 
Rajabhat Rajanagarindra University 
Date .......................... . 
Dear Community Member, 
I am writing to invite you to participate in a study that I am conducting as a part of my 
doctoral studies at Edith Cowan University in Perth Western Australia. As a part of this study, 
I aim to provide community members with multi-media regarding water conservation 
information and will examine whether this material will improve the water conservation 
behaviour of the participants. 
This study has been approved by the University Ethics Committee of Edith Cowan 
University, under the supervision of Associate Professor Lynne Cohen, Professor, Dr. Neil 
Drew, and Dr. Julie Ann Pooley from the School of Psychology Edith Cowan University. 
If you wish to participate in this study, would you please complete the consent form 
attached with this letter, and return it to the researcher's staff. Following this, you will be 
directly contacted by the researcher via telephone. On receiving your voluntary participation, 
you will be asked to attend 4 civic conferences to share idea with community leaders and 
receive 4 packages of educational media composed of a booklet, brochure, stickers, and 
V.D.O cassette to persuade and guide you in conserving water. All participants will be asked 
to complete a questionnaire that will focus on their attitude and water conservation 
behaviour-including bio-social information which will be confidential. In order to assess the 
effectiveness of this program, you will be asked to complete a questionnaire at the beginning 
and at the conclusion of this program, and then two months after the end of this program for 
follow up study. 
If any participant needs additional information, support, or faces any problems, the 
researcher can be contacted directly for discussion or assistance at no.038-51160 1 anytime. 
Your participation in this study is voluntary, without any obligation. You are free to 
withdraw from the study at any time. The researcher would greatly appreciate your assistance 
to make this study possible. It is anticipated that the success of this study will energize 
powerful co-operation of all community members to promote our quality of life through water 
conservation behaviour. 
Sincerely yours, 
o Assistant Professor Kuakul Sathapornvajana : B.Ed., M.Ed., (Researcher) 
o Dr. Lynne Cohen : Ph.D. (Principle Supervisor) 
o Dr. Julie Ann Pooley : Ph.D. ( Supervisor) 
o Associate Professor Dr. Neil Drew : Ph.D. ( Supervisor) 
Appendix C 
Questionnaire 
PART 1: General Information ofParticipants 
Directions 
Please check or complete the blanks on this form. Your information will be useful in 
finding ways to improve public water conservation behavior in our community. All 
information is confidential. 
I. Sex 
2. Age 
0 Male 
D 20-30 years 
D 41-50 years 
o Female 
D 31-40 years 
D 51-60 years 
3. Level of Education 0 Less than Primary school 
0 Primary school 
D Secondary school 
D Bachelor degree 
D Post graduate 
D More than 60 years 
4. Occupation 0 Small business o General employee 
D Government service D Factory employee D Other ..... . 
5. Income D Less than 113 3,000 D 3,100-5,100 D 5,100-10,000 D 10,000-30,000 
D More than 30,000 D Uncertain 
6. Length of Residency 0 Less than 1 year 
0 1 -10 years 
D 21-30 years 
6. Latest water bill= baht 
0 11 -20 years 
D More than 30 years 
7. Family Members: Adult __ Children __ (Less than 15 years old) __ 
PART 2 :Water Conservation Scale: 8 sections Relevant to 8 variables: 
Directions 
This questionnaire aims to know whether you agree with these behaviors. Please 
check V' in the table next to each statement from 5 = Strongly agree, 4 =Agree, 3 = 
Neither agree nor disagree, 2 =Somewhat disagree, 1 =Disagree 
Item Statements 5 4 3 2 
1 If I have trash in my hand, I would be willing to keep it 
until I found a bin and will drop it into the bin. 
2 I would be willing to recycle wastewater to plants or 
re-use it. 
3 If there are dead animals at home, I would rather get rid 
the carcasses in the river than taking the time to bury 
them. 
4 I would be willing to not to spill sputum to the river 
and canal. 
5 I would rather dispose of plastic bags anywhere rather 
than keep it in my hand. 
6 I prefer to throw branches and leaves away in the river 
or canal. 
7 I would be willing to ask for the public to join hands 
in water conservation. 
8 I would not be willing to be a member of community 
volunteer groups. 
9 I might let water overflow into an earth jar. 
10 I would be willing to save water for protection against 
a water shortage or drought. 
1 
Item Statements 5 4 3 2 
11 I would be willing to wash dishes in a basin instead of 
in running water. 
12 I would be willing to wash my hands under trees. 
13 I would be willing to keep the final washed water to 
clean mops. 
14 I would be willing to not dispose of even one piece of 
trash into the river. 
15 I would be willing to take a shorter time while bathing 
and use lesser water. 
16 Ifl see a damaged tube of the piped water, I would be 
willing to inform an officer. 
17 I realize the usefulness of using a cooking oil-filter, 
and would be willing to install it in my kitchen. 
Attitude toward Water Conservation 
Directions 
This questionnaire aims to know your attitude toward water conservation behavior. 
Please check ./appropriate answer from 5 = Strongly agree, 4 =Agree, 3 =Neither 
agree nor disagree, 2 = Somewhat disagree, 1 = Disagree 
Item Statements 5 4 3 2 
18 I think that everybody should learn how to live in a 
way that is least damaging to water resources. 
19 I believe that disposal of garbage into the river leads 
to the destruction of the descendants. 
20 I believe that household waste-water does not pollute 
the river. 
1 
1 
21 I believe that if the community members take 
advantage ofthe river, they will love the river. 
22 I think that cooking oil does not cause river 
contamination. 
23 I know that water will be saved if I turn on the water 
tap softly while dish washing 
24 I believe that being a water conservationist is a good 
idea . 
... 
25 I think that my comfort will be decreased if I save 
indoor water use. 
26 I know that waste water is harmful to aquatic animals 
and also myself. 
27 I'm sure that disposal of trash and discharge of waste 
water into the river and canal is the normal thing. 
28 I think that the river contamination is not my problem 
because I consume piped water 
29 I like to take a bath with a lot of water. 
30 I feel that water is too cheap to be conserved. 
31 I always feel guilty to let water overflow the earth jar. 
Subjective Norm 
Directions 
Please check ./appropriate answer from 5 = Strongly agree, 4 =Agree, 3 =Neither agree 
nor disagree, 2 = Somewhat disagree, 1 = Disagree 
Item Statements 
32 I think it is normal if anybody will disposal of the 
trash to the river or canal. 
33 I've noticed that there is a group of community 
members who do not dispose of any trash in the river. 
Item Statements 
34 I recycle water to plants because I saw some of my 
family members do it. 
35 I dare not dispose of trash in the river because 
currently very few people do so. 
36 I will be willing to participate with the community in 
finding ways to conserve water. 
37 My family members work together to find ways to 
eliminate household garbage without dropping it into 
the river. 
38 I believe that I will be supported by my family if I 
participate with a water conservation volunteer group 
in the community. 
39 I'm pleased to join with the community to collect 
trash from the river. 
40 When I save water use, I will be rewarded by my 
family. 
41 My family members cooperate to save water. 
42 The water bill in my family has been reduced because 
family members join hands to save water. 
43 My friend suggested to that I use water wisely. 
44 I am pleased to donate some money to keep the 
community clean, ifi am persuaded by the villagers. 
45 I talk with my neighbor about waste water problems 
in community. 
46 The person who does not dispose of any trash in the 
river should not be rewarded by the community as a 
good model citizen. 
5 4 3 2 1 
5 4 3 2 1 
Past Habit 
Directions: 
During last three months up to now indicate whether you have performed the following 
tasks. Please check Y'the appropriate answer at the end of each item from 
5 =Always done, 4 =Usually done, 3 =Not sure, 2 =Rarely done, 1 =Never done. 
Item Statements 5 4 3 2 1 
47 I have disposed of food scraps in the river. 
48 I have prohibited my family members of disposing 
garbage into the river. 
49 I have warned my family members to dispose of trash 
in the proper bin. 
50 I have turned off the faucet every time I use tap water. 
51 I have used equal water volume for washing clothes 
regardless the size of the items. 
52 I have viewed multi-media environmental programs. 
53 I have disposed of solid garbage in plastic bags and 
then taken them to the proper bin. 
54 I have talked to neighbors about environmental issues. 
55 Most of people who are important to me at home have 
thought that we can reduce our water bill if we 
cooperate. 
56 I have reported leaked piped water to the proper 
officer. 
57 I have worked as an environmental pro-social worker 
in the community. 
58 I have poured out the extra water after drinking. 
: 
Perceived Behavioral Control (PBC) 
Directions: 
Please check ../ the appropriate answer from 5 = Strongly agree, 4 =Agree, 3 =Neither agree nor 
disagree, 2 = Somewhat disagree, 1 = Disagree. 
Item Statements 5 4 3 2 1 
59 It is considerably harder for me to carry wastewater 
bucket to plants than discharging waste directly into 
the river. 
60 It is easy for me to dispose of garbage in my hand to 
the proper bin. 
61 Even though it is difficult to avoid disposing garbage 
into the river, I definitely do it for the sake of our 
children. 
62 Even though the water conservation benefits our 
children, it is difficult for me to stop discharging 
wastewater into the river. 
63 I can not control my water use. 
64 It is easy for me to take shorter time for bathing to 
save water. 
65 It is easy for me to persuade my family members to 
avoid disposing garbage into the river. 
66 It is easy for me to bury carcass of dead animals or put 
them in the bin instead of throwing them into the 
nver. 
67 I am the one who pollutes the water so I need to 
control myself to dispose oftrash in the proper bin. 
68 I am a community member, so it is easy to eo-
ordinate with other community members to keep the 
community clean. 
69 I am a community member, so it is easy to share ideas 
with the others to develop our community 
environment. 
The Situational Support Factor (SS) 
Directions This questionnaire aims to know whether you agree with these situational 
supporters. Please check v""in the table next to each statement from 5 = Strongly 
agree, 4 =Agree, 3 =Neither agree nor Disagree, 2 = Somewhat disagree, 1 = 
Disagree 
Item Statements 5 4 3 2 
70 The community bins are so full there is no more 
space for my household trash. 
71 The place where the community bins are located 
is not safe enough for us to use. 
72 All garbage in the community bins are picked up 
daily by municipal trucks. 
73 The number of community bins is large enough to 
support the household trash. 
74 The community bins are always covered by the 
lids. 
75 The community members are afraid of the getting 
hit by a car if they have to carry trash across the road 
to the community bin. 
76 The number of our community bins is too small to 
handle the volume of all household trash in the 
community. 
77 The community members dispose of their trash 
into the river because there is no other place 
available for them. 
78 The community bins are placed near houses and 
make it convenient for the community members to get 
rid oftheir garbage. 
1 
Item Statements 
79 There are posters in my community to suggest and 
persuade people to dispose of their trash into the 
proper bins. 
80 Some community members unavoidably 
discharge their household wastewater directly 
into the river since parts of their houses extend 
into the river. 
81 The smell of the community bins is so bad that 
people don't want to get close and disposes of their 
trash. 
82 The environmental law is not strict enough to enforce 
people not to pollute the river with their trash. 
KNOWLEDGE 
Circle the correct answer. 
1. What is the ratio of water and elements to living beings? 
a. water: elements 
c. water: elements 
1:3 
3:1 
b. water: elements 
d. water: elements 
2. On average, how much water does a Thai use every day? 
a. 3 litres b. 30 litres c. 100 litres 
5 
1:1 
3:3 
3. The state of water that endangers living beings can be defined as ... 
a. water pollution 
c. sediment 
b. danger of water 
d. waste in water 
4 3 2 1 
d. 500 litres 
4. What is the effect of wastewater when it is drained into the rivers or streams? 
a. Carbon dioxide in the water drops. 
b. Dissolved oxygen drops. 
c. Red algae declines. 
d. Total nitrogen declines. 
5. What will happen when dissolved oxygen in the water declines? 
a. Water plants and animals die. 
b. Water is undrinkable. 
c. Water is unavailable for agriculture. 
d. Water is unavailable for car washing. 
6. Which one of these takes the longest to decompose? 
a. lubricants 
c. plastic bag 
b. remains 
d. hyacinth 
7. What can we use the first rinse water for? 
a. car washing and watering plants 
b. toilet cleaning and washing rags 
c. cleaning pet cages and cleaning the fresh vegetable 
d. washing dishes and watering plants to kill insects 
8. What are the correct steps for water treatment in the community? 
a. removing garbage from wastewater 
oxygen adding 
-----. chlorine releasing to water resources 
b. adding ____. chlorine ____. adding oxygen 
releasing to water resources 
removing garbage from waste water 
-----. adding 
c. releasing to water ~ resources ~ adding 
chlorine adding oxygen 
removing garbage from waste water 
d. None ofthe above. 
9. Which one can kill diseases in the water? 
a. sulfur b. oxygen c. chlorine d. alum 
10. On Loy Krathong Day, which material can we use to make the floating Krathong to 
preserve the environment? 
a. parts of the banana tree b. bread 
c. paper d. foam 
11. Why does the animal fat and lubricants from ship spoil the rivers? 
a. Red algae exists. 
b. They block the sunshine and oxygen. 
c. Fish die. 
d. They are poisons. 
12. Where does the water supply in this community come from? 
a. natural canals 
b. water tanks of the water supply section 
c. underground 
d. from neighbor countries 
13. If you have 7 minutes to wash your body, what is the best way to conserve water? 
a. using a bowl to hold the water 
b. by showering 
c. using a basin 
d. all of the above 
14. What is the best way to clean 10 dishes for saving water? 
a. Wipe the leftovers, wash the dishes with dishwashing liquid, and rinse twice. 
b. Throw the leftovers in the bin, open the tap water while washing the dishes, 
and rinse by using the water from the tap directly. 
c. Wipe the leftovers, wash the dish with dishwashing liquid, and rinse them 
under the tap. 
d. Throw out the leftovers and use the water from ajar to clean the dishes one at a 
time. 
15. What is the best time for watering the plants? 
a. once, in late morning. 
b. once, after 6 P.M. 
c. once, at 2 P.M. 
d. whenever you have a time 
16. What is the ranking of the water quality in the Bangpakong River? 
a. first 
c. third 
b. second 
d. fourth 
17. What is the main use ofBangpakong River water in our community? 
a. cleaning the body b. watering 
c. cleaning the dishes d. cooking 
18. Why is it illegal to throw garbage into the river? 
a. It will kill living things in the water. 
b. Accumulated garbage will interfere with the waterways. 
c. It is a way to protect the community. 
d. All of the above. 
19. Which one is not wastewater from industrial processes? 
a. wastewater from production procedures 
b. wastewater from cleaning material and tools 
c. wastewater from cooling 
d. wastewater from chemical fertilizers 
20. How do you reduce household garbage? 
a. Use your own basket or bag when going to the market. 
b. Reuse plastic bags. 
c. Use bowls or dishes instead of plastic bags. 
d. All ofthe above. 
21. How can you encourage people in your community to put garbage in a bin? 
a. Be a good role model. 
b. Do it yourself. 
c. Provide them with a bin. 
d. All of the above. 
22. How does the garbage on the ground get into the canals or rivers? 
a. It comes from rain water. 
b. The garbage collector throws it into the rivers. 
c. Pets take it into the rivers. 
d. All of the above. 
23. How can you reduce the amount of the garbage going into the river? 
a. Store the garbage securely. 
b. Don't let your pets defecate in the stream. 
c. Have regulations to manage garbage. 
d. All of the above. 
PSYCHOLOGICAL SENSE OF COMMUNITY 
(McMillan & Chavis, 1986) 
Strongly Agree 
1 2 3 4 
1. I think my neighborhood is a good place for me to live. 
Strongly Disagree 
5 
2. People in this neighborhood do not share the same values. 
3. My neighbors and I want the same things from the neighborhood. 
4. I can recognize most of the people who live in my neighborhood. 
5. I feel at home in this neighborhood. 
6. Very few of my neighbors know me. 
7. I care about what my neighbors think of my actions. 
8. I have almost no influence over what this neighborhood is like. 
9. If there is a problem in this neighborhood people who live here can solve it. 
10. It is very important to me to live in this particular neighborhood. 
11. People in this neighborhood generally don't get along with each other. 
12. I expect to live in this neighborhood for a long time. 
Membership 
Influence 
Integration 
Connections 
546 
2 3 11 
1 8 9 
7 10 12 
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Videotape Script 
Title No.1 (1 0 minutes long) 
The Situation of the Bangpakong River Chachoengsao, Thailand 
Chachoengsao is a beautiful province, located in the East of Thailand. The area is 
about 5000 square kilometers, including mountains, forests, and rivers. The important 
river in this province is called the Bangpakong River. 
The Bangpakong River is valuable to life. The area ofthis wetland is around 17,000 
kilometers, covers six provinces including Chachoengsao province. One hundred and 
twenty two kilometers of the river originates' from Prachinburee and Nakorn Nayok 
Rivers, and flows directly into the gulf of Thailand at Am pure Bangpakong. 
Trying to maximize the benefit of using the Bangpakong River, the Thai 
Government allocated a large budget to construct the Bangpakong Dam, to protect the 
saline water from the sea, and to preserve the water supply in dry season. 
Unfortunately after the dam began operation during January 2000, highly different 
water level between the upper dam and lower dam was reflected the negative impact to 
the people. There was flooding during high tide, but during low tide, water level is 
extremely low which caused the destruction of soil along the river. Because of these 
negative impacts, the dam is no longer use. 
Because of rapidly increasing population, many environmental problems could be 
found everywhere. Results of the waste survey during 1999 by Chachoengsao 
Municipality, showed that the solid waste was found quite high around 68 tons per day 
and the volume of wastewater which directly discharged in to the Bangpakong River, was 
around 17 million liter per day. The study also found the oxygen in the river was low 
which is not suitable use in households or even use in tap water production, but there are 
no other water resources to choose. The tap work authority must be checked before 
operation. 
Forty years ago, the river is good quality to use for consuming, but now it is growing 
worse because intensity of hyacinth and toxic substance flows into the river. 
The wastewater originates from these three sources 
1. Wastewater from the community 
2. Wastewater from agriculture 
3. Wastewater from industry 
As mentioned earlier, the people in the community discharge wastewater to the river 
without treatment. The more population increases, the more trash increases. The solutions 
depend on encouraging environmental awareness and stop to put trash to the river. 
Wastewater from agriculture normally occurs from chemical fertilization from fields and 
orchards, from fishery and farms. Presently the public sectors try to support the farmers for 
installing wastewater treatment system in farms, but not many farms use them. 
By law, normally waste water treatment system has to be constructed in the industry. 
Some industries have still secretly discharged wastewater into the river. Public sector has to 
strictly check and fine them. 
When we are the destroyer, when the environment changes, when the Bangpakong River 
becomes polluted, the adverse effects come back to us. On account of human wastes the river 
ceases to breath. What is the left for our children, if we don't cure it? Now it is the time to 
join hand to preserve the river for ourselves and for future generation. 
Title No 2: (lminutes) 
Love Water Resources 
The main causes ofwater resources contamination are human behaviour. Do you 
. believe it or not? Human disposes of litter into the river that harms aquatics animal and 
human health because of lack of oxygen in the water. We can conserve water by starting 
in family and our own, such as avoiding discharge wastewater to the river, harvest the 
hyacinth, and reduce solid waste are the effective way to keep water from contamination. 
All rivers have their own nature and individual housing, particularly those houses 
located closed to the rivers. If we behave inappropriate way, it will affect not only our 
family members but also overall environment. We also polluted by throwing the bottles, 
metal which take a long time to destroy. 
The problems of water resource contamination in Thailand are more severe. The 
problems start with us. We can try to look after the rivers life, and to conserve water 
resources before too late. 
Title No.3: (lminutes) 
The Skimmer 
Some households have installed skimmers. But many people have never known what 
skimmers are, and what benefits they have. In general, water can naturally clean itself by 
oxidization. Because of oily cooking from households and restaurants mixes with 
untreated water and is discharged directly into the river, water contamination occurs. 
Skimmers are needed when the water turns oily, because oxygen from the air is unable to 
penetrate into the deep water. 
The skimmer is a tool to filter oil from food particles before discharging wastewater 
into the river. It's time to install the skimmer to protect the river from deterioration. 
Title No 4: (!minutes) 
Trashes in The River 
Everybody has seen the floating trash scenery on the Bangpakong River caused by 
villagers throwing away garbage into the river, instead of picking it up. This problem will 
not be so severe if the people who live along the river work together and not dispose of 
any litter into the river, harvest the hyacinth, and built properly toilette. 
Pig farmers should reduce the discharge processes of the pig excrement before 
eliminating it into the river. 
Pollution problem could be solved if the community members co-operate to conserve 
water in order to balance living between the human being and nature. 
Title No 5: (lminutes) 
Save Water Use (!minutes) 
Thailand is well known as the fruitful region. Although now a day these words are 
probably not really true. Because we still have insufficient the water supply and lack of 
. water resources continue to increase. It widely accepted that the pollution problems come 
from humans, particularly deforestation. Forest was water resources generated is 
increasing destroyed. 
Now it is time for collaboration, and closely takes care of water by reducing the 
action that causes of pollution. In the urban area, saving water use is more severe 
concerned, such as choosing save water compliance devices, checking regular tap water 
to stop leaky tap at home and close it tightly every time after using it, and reuse the 
wastewater to water plants. If we do this, we can not only decrease the water use but also 
reduce household payment for using water for the maximum benefit. As we know well, 
there are many ways to save water which leads different types of outcomes. If we save 
water, the crucial result was achieved; water will be available for all of us in the long run. 
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Table 4.2 
Gender and Age across Communities 
Community Count Males Females 20-30 31-40 41-50 51-60 >60 No 
% % % % % % % % Response 
Banmai 50 20 30 9 8 18 10 5 
Market 100% 40% 60% 18% 16% 36% 20% 10% 
Bone 60 22 38 10 11 17 14 8 
Market 100% 36.67% 63.33% 16.67% 18.33% 28.33% 23.33% 13.34% 
Bang-Wua 57 25 32 6 12 10 14 14 
Market 100% 43.86% 56.14% 10.53% 21.05% 17.54% 24.56% 24.56% 1.75% 
Bang-Khla 52 19 33 17 15 8 8 4 
Market 100% 36.54% 63.46% 32.69% 28.84% 15.39% 15.39% 7.69% 
Total 219 86 133 42 46 53 46 31 
100% 39.27% 60.73% 19.18% 21.00% 24.20% 21.00% 14.16% .46% 
Table 4.3 
Level of Educational Achievement across Communities 
Community Count <Primary Primary Secondary Bachelor Higher No 
% Degree Bachelor Response 
Degree 
Banmai 50 1 12 17 19 1 
Market 100% 2% 24% 36% 36% 2% 
Bone 60 23 23 14 
Market 100% 38.33% 38.33% 23.34% 
Bang-Wua 57 1 32 14 9 1 
Market 100% 1.75% 56.14% 24.56% 15.80% 1.75% 
Bang-Khla 52 3 22 15 12 
Market 100% 5.77% 42.31% 28.85% 23.07% 
Total 219 5 89 69 54 2 
100% 2.28% 40.63% 31.51% 24.66% .92% 
Table 4.4 
Occupation across Communities 
Community Count Small General Government Factory Other No 
% Business Employee Service Employee response 
Banmai 50 14 17 9 3 6 1 
Market 100% 28.00% 34.00% 18.00% 6.00% 12.00% 2.00% 
Bone 60 16 24 5 2 13 
Market 100% 26.67% 40.00% 8.33% 3.33% 21.67% 
Bang- 57 30 8 4 13 2 
Wua 100% 52.63% 14.04% 7.02% 22.81% 3.50% 
Market 
Bang- 52 29 17 5 1 
Khla 100% 55.78% 32.69% 9.61% 1.92% 
Market 
Total 219 89 66 18 5 37 4 
100% 40.64% 30.14% 8.22% 2.28% 16.89% 1.83% 
Table 4.5 
Monthly Incomes across Communities. 
Community Count <3,000B 3,001- 5,001- 10,001- 30,001- >50,000 No 
% aht 5,000 10,000 30,000 50,000 Response 
Banmai 50 3 9 7 11 2 1 17 
Market 100% 6% 18% 14% 22% 4% 2% 34% 
Bone 60 14 10 10 5 3 18 
Market 100% 23.33% 16.67% 16.67% 8.33% 5.00% 30.00% 
Bang-Wua 57 12 14 8 7 16 
Market 100% 21.05% 24.56% 14.04% 12.28% 28.07% 
Bang-Khla 52 6 15 17 14 
Market 100% 11.54% 28.85% 32.69% 26.92% 
Total 219 35 48 42 23 5 1 65 
100% 15.98% 21.92% 19.18% 10.50% 2.28% 0.46% 29.68% 
Table 4.6 
Length of Residency across Communities. 
Community Total Count <1year 1-10 11-20 21-30 >30 No 
% response 
Banmai 50 1 3 12 7 26 1 
Market 100% 2% 6% 24% 14% 52% 2% 
Bone 60 20 8 4 28 
Market 100% 33.33% 13.33% 6.67% 46.67% 
Bang-Wua 57 1 6 6 10 34 
Market 100% 1.75% 10.53% 10.53% 17.54% 59.65% 
Bang-Khla 52 17 12 9 14 
Market 100% 32.69% 23.08% 17.31% 26.92% 
Total 219 2 46 38 30 102 1 
100% .91% 21.00% 17.35% 13.70% 46.58% .46% 
Table 4.7 
Monthly Water Bill across Communities 
Community Count Mean No response % 
Banmai Market 50 262.88 5 10% 
Bone Market 60 239.76 10 16% 
Bang-Wua Market 57 402.53 4 7% 
Bang-Khla Market 52 281.76 7 13.5% 
Total 219 . 296.73 26 11.87% 
Table 4.8 
Number of Family Members across Communities 
Community Count Mean No response % 
Banmai Market 50 4.20 1 2% 
Bone Market 60 4.23 3 5% 
Bang-Wua Market 57 5.63 3 5.26% 
Bang-Khla Market 52 4.27 
Total 219 4.58 7 3.20% 
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Table 4.9 
The Effects of Seven Independent Variables on the Experimental Group Participants' 
Intention to Conserve the Water (ICW) prior to the Water Conservation Campaign. 
Mode Un-standardized Standardized 
Independent Variables Coefficients Coefficients t 
Std. 
~ Error 
1 (Constant) 29.195 9.185 3.178 
Knowledge (KN) .186 ' .176 .088 1.057 
Sense Of Community 
.043 .156 .023 .275 (SO C) 
Attitude (A TT) .037 .065 .053 .573 
Subjective Norm (SN) .429 .101 .423 4.241 * 
Past Behaviour (PB) .144 .112 .124 1.277 
Perceived Behavioural 
.117 .147 .089 .794 
Control ( PBC) 
Situational 
-.098 .102 -.082 -.958 
Supporters(S S) 
* p<0.05 
Table 4.10 
The Effects of Seven Independent Variables on the Experimental Group Participants' 
Intention to Conserve Water (ICW) immediately_ a(Jer the Water Conservation Campaign. 
Mode Independent Un-standardized Standardized 
Variables Coefficients Coefficients t 
Std. 
~ Error 
(Constant) 11.8 
9.064 1.310 
76 
Knowledge (KN) .076 .215 .028 .355 
Sense Of Community 
-.106 .119 -.066 -.889 
(SOC) 
Attitude (A TT) .610 .092 6.645* 
Subjective Norm 
.182 .112 .159 1.623 
(SN) 
Past Behaviour (PB) .089 .111 .074 .798 
Perceived 
Behavioural .133 .120 .103 1.104 
Control ( PBC) 
Situational 
.090 .110 .064 .825 
Supporters(S S) 
*p<0.05 
Table 4.11 
The Effects of Seven Independent Variables on the Experimental Group Participants' 
Intention to Conserve Water (ICW) 3 Months af1er the Water Conservation Campaign. 
Mode Un-standardized Standardized 
Independent Variables Coefficients Coefficients t 
Std. 
~ Error 
1 (Constant) 13.942 6.164 2.262 
Knowledge (KN) -.190 .147 -.091 -1.296 
Sense Of Community 
.112 .109 .066 1.033 
(SO C) 
Attitude (A TT) .617 .085 .559 7.302* 
Subjective Norm (SN) .426 .088 .420 4.837* 
Past Behaviour (PB ) .062 .102 .050 .608 
Perceived Behavioural 
-.039 .105 -.032 -.376 
Control (PBC) 
Situational Supporters 
-.179 .080 -.174 -2.228* 
(SS) 
* <p.05 
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Table 4.13 
The Effects of Seven Independent Variables on Leaders' Intention to Conserve Water 
(ICW) Prior to the Water Conservation Campaign 
Independent 
Group Variables 
E 
c 
(Constant) 
(Constant) 
Subjective 
Norm (SN) 
* p<0.05 
Table 4.14 
U n -standardized 
Coefficients 
Std. Error 
42.471 27.115 
48.089 16.373 
L008 .238 
Standa,rdized 
Coefficients 
0.417 
t 
1.566 
2.937 
4.231 * 
The Ejfects of Seven Independent Variables on Community Leaders' Intention to Conserve 
Water (ICW) Immediately after the Water Conservation Campaign. 
Independent Un-standardized Standardized 
Group Variables Coefficients Coefficients t 
p Std. Error p 
E (Constant) 
35.831 -.697 
24.962 
Attitude (A TT) .712 .282 .579 2.526* 
c (Constant) 29.462 53.446 .551 
Knowledge ( 
-.969 .443 -.439 -2.186* 
KN) 
* p<0.05 
Table 4.15 
The Effects of Seven Independent Variables on Leaders' Intention to Conserve Water 
(ICW) Three Months after the Water Conservation Campaign. 
Independent Un-standardized Standardized 
Model Variables Coefficients Coefficients t 
Std. 
B Error Beta 
E (Constant) .104 19.746 .005 
Attitude (A TT) .665 .193 .636 3.448* 
Subjective Norm 
.566 .229 .502 2.476* 
(SN) 
c (Constant) 1.69 
28.415 .060 
3 
Situational 
.686 .278 .721 2.464* 
Supporters (SS ) 
* p<0.05 
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Table 4.16 
The Effects of Seven Independent Variables on Leaders' Intention to Conserve Water 
(ICW) prior to the Water Conservation Campaign. 
Independent Un-standardized Standardized 
Group Variables Coefficients Coefficients t 
Std. 
p Error 
E (Constant) 31.44 
10.325 3.046 
8 
Subjective Norm 
.505 .111 .507 4.548* (SN) 
c (Constant) 10.65 
9.559 1.114 
2 
Attitude (A TT) .275 .111 .254 2.479* 
* p<0.05 
Table 4.17 
The Effects ofSeven Independent Variables on Participants' Intention to Conserve Water 
(ICW) Immediately After the Water Conservation Campaign. 
Independent 
Group Variables 
E (Constant) 
Attitude (ATT) 
C (Constant) 
Attitude (ATT) 
Past Behaviour 
(PB) 
* p<0.05 
Un-standardized 
Coefficients 
B Std. Error 
16.176 9.986 
.604 .1 01 
19.890 10.545 
.459 .139 
.361 .133 
Standardized 
Coefficients t 
Beta 
1.620 
.522 5.975* 
1.886 
.373 3.293* 
.293 2.716* 
Table 4.18 
The Effects ofSeven Independent Variables on Participants' Intention to Conserve Water 
(ICW) Three Months after the Water Conservation Campaign. 
Independent Un-standardized Standardized 
Group Variables Coefficients Coefficients t 
Std. 
p Error 
E (Constant) 15.073 7.108 2.121 
Attitude (A TT) .625 .099 .556 6.286* 
Subjective Norm 
.402 .103 .404 3.915* 
(SN) 
c (Constant) 20.203 8.681 2.327 
Subjective Norm 
.375 .116 .414 3.227* 
(SN) 
Perceived 
Behavioural Control .420 .150 .277 2.802* 
(PBC) 
* p<0.05 
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Table 4.19 
Tests of the Sphericity of Variables of Participants' at Different Times 
Within Dependent Mauchly's Approx. 
Subjects Variables w Chi-Square df Epsilon 
Effect 
Greenhouse Huynh-
-Geisser Feldt 
Time 1. Knowledge 
.984 3.459 2 .984 .998 
2. Sense Of 
.975 5.521 2 .975 .989 Community 
3. Intention to 
.972 6.186* 2 .973 .986 Conserve Water 
4. Attitude 
.908 20.912* 2 .916 .927 
5. Subjective 
.978 4.763 2 .979 .992 Norm 
6. Perceived 
.955 9.869* 2 .957 .970 Behaviour 
7. Perceived 
.996 Behavioural .982 3.981 2 .982 
Control 
8. Situational 
Supporters .966 7.373* 2 .968 .981 
Nl=llO N2=109 
*p< 0.05 
Table 4.20 
The Differences of the Variables of Participants across Times 
Type Ill 
Measure Sum of Mean Partial Eta Observed 
Source D.V Squares df Square F Squared Power 
Time KN Sphericity 422.90 2 211.45 19.62* .08 1.00 Assumed 
soc Sphericity 31.47 2 15.74 1.21 .01 .26 Assumed 
ICW Huynh-Feldt 383.52 1.97 194.53 4.62* .02 .77 
ATT Huynh-Feldt 2599.45 1.85 1401.81 29.55* .12 1.00 
SN Sphericity 58.41 2 29.20 .72 .00 .17 Assumed 
PB Huynh-Fe1dt 178.00 1.94 91.75 2.79 .01 .54 
PBC Sphericity 1929.14 2 964.57 40.5* .16 1.00 Assumed 
ss Huynh-Fe1dt 333.26 1.96 169.93 4.86* .02 .80 
Time* KN Sphericity 78.03 2 39.01 3.62* .02 .67 group Assumed 
soc Sphericity 50.22 2 25.11 1.93 .01 .40 Assumed 
!CW Huynh-Feldt 1656.75 1.97 840.36 19.98* .08 1.00 
ATT Huynh-Feldt 1272.02 1.85 685.96 14.46* .06 1.00 
SN Sphericity 3017.31 2 1508.65 37.21 * .15 1.00 Assumed 
PB Huynh-Feldt 1094.71 1.94 564.27 17.16 .07 1.00 
PBC Sphericity 334.65 2 167.33 7.04* .03 .93 Assumed 
ss Huynh-Feldt 834.19 1.96 425.35 12.18* .05 .99 
Error KN Sphericity 4678.07 434 10.78 (time) Assumed 
soc Sphericity 5652.46 434 13.02 Assumed 
!CW Huynh-Feldt 17995.00 427.81 42.06 
ATT Huynh-Feldt 19091.79 402.39 47.45 
SN Sphericity 17595.03 434 40.54 Assumed 
PB Huynh-Feldt 13839.77 420.99 32.87 
PBC Sphericity 10320.77 434 23.78 Assumed 
ss Huynh-Feldt 14864.27 425.57 34.93 
* p <0.05 
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Table 4.21 
Basic Statistics of Variables Across Time (Before, Immediately after and Three Months 
after Water Conservation Campaign) 
Std. 
Measure time Mean Error 95% Confidence Interval 
Lower Upper 
Bound Bound 
KN 1 14.480 .259 13.970 14.991 
2 16.430 .236 15.965 16.895 
3 15.242 .256 14.736 15.747 
soc 1 33.435 .237 32.968 33.901 
2 33.571 .276 33.026 34.116 
3 33.054 .305 32.453 33.655 
ICW 1 67.683 .540 66.619 68.747 
2 67.231 .460 66.325 68.137 
3 69.030 .473 68.096 69.963 
ATT 1 52.974 .607 51.779 54.170 
2 56.684 .372 55.950 57.417 
3 57.565 .405 56.766 58.364 
SN 1 58.912 .527 57.874 59.949 
2 59.064 .431 58.216 59.913 
3 59.606 .491 58.638 60.575 
PB 1 44.539 .440 43.672 45.406 
2 43.758 .371 43.027 44.489 
3 45.021 .450 44.135 45.907 
PBC 1 38.322 .369 37.593 39.050 
2 40.303 .333 39.648 40.959 
3 42.517 .349 41.829 43.205 
ss 1 41.740 .448 40.856 42.623 
2 41.900 .297 41.315 42.485 
3 43.324 .441 42.454 44.195 
Table 4.22 The Differences among Means of Each Variable Across Times (Before, 
Immediately after and Three Months after Water Conservation Campaign) 
Mean Difference 
D.V (I) time (J) time (1-J) Std. Error Sig.(a) 
KN 1 2 -1.950(*) .330 .000 
3 
-.761(*) .295 .032 
2 1.950(*) .330 .000 
3 1.189(*) .315 .001 
3 1 .761(*) .295 .032 
2 
-1.189(*) .315 .001 
soc 2 
-.136 .329 1.000 
3 .381 .333 .763 
2 1 .136 .329 1.000 
3 .517 .371 .495 
3 1 
-.381 .333 .763 
2 
-.517 .371 .495 
ICW 1 2 .452 .665 1.000 
3 -1.347 .586 .067 
2 1 
-.452 .665 1.000 
3 
-1.799(*) .592 .008 
3 1.347 .586 .067 
2 1.799(*) .592 .008 
ATT 2 -3.709(*) .653 .000 
3 
-4.591 (*) .702 .000 
2 1 3.709(*) .653 .000 
3 
-.881 .535 .302 
3 4.591(*) .702 .000 
2 .881 .535 .302 
SN 2 
-.153 .651 1.000 
3 
-.695 .578 .691 
2 1 .153 .651 1.000 
3 -.542 .594 1.000 
3 1 .695 .578 .691 
2 
.542 .594 1.000 
PB 1 2 .782 .564 .501 
3 -.482 .571 1.000 
2 1 
-.782 .564 .501 
3 
-1.263(*) .479 .027 
3 
.482 .571 1.000 
2 1.263(*) .479 .027 
PBC 2 -1.982(*) .477 .000 
3 
-4.195(*) .485 .000 
2 1.982(*) .477 .000 
3 
-2.213(*) .434 .000 
3 1 4.195(*) .485 .000 
2 2.213(*) .434 .000 
ss 1 2 
-.161 .547 1.000 
3 
-1.585(*) .607 .029 
2 .161 .547 1.000 
3 
*p<0.05 
3 
I 
2 
-1.424(*) 
1.585(*) 
1.424(*) 
.521 
.607 
.521 
.020 
.029 
.020 
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Table 4.23 
Means and Standard Deviations for Each Variable 
Std. 
Measure Group Mean Error 
KN experimental 16.490 .245 
control 14.278 .246 
soc experimental 33.301 .266 
control 33.405 .267 
ICW experimental 69.520 .481 
control 66.443 .483 
ATT experimental 56.422 .423 
control 55.060 .424 
SN experimental 61.251 .471 
control 57.137 .473 
PB experimental 45.860 .401 
control 43.019 .403 
PBC experimental 41.863 .317 
control 38.898 .319 
ss experimental 41.608 .337 
control 43.035 .339 
Experimental Group: N=llO 
Control Group: N=109 
Table 4.24 
The Differences between the Means of Each Variable Across Time (Before, Immediately 
after and Three Months after Water Conservation Campaign) 
Type Ill 
Sum of Mean Partial Eta Observed 
Source Measure Sguares df Sguare F Sguared Power~al 
group KN 803.153 1 803.153 40.665* .158 1.000 
soc 1.766 1.766 .076 .000 .059 
ICW 1555.235 1555.235 20.376* .086 .994 
ATT 304.481 304.481 5.167* .023 .619 
SN 2780.197 2780.197 38.030* .149 1.000 
PB 1325.207 1325.207 25.014* .103 .999 
PBC 1444.479 1444.479 43.436* .167 1.000 
ss 334.810 334.810 8.929* .040 .845 
Error KN 4285.842 217 19.750 
soc 5063.804 217 23.336 
ICW 16563.200 217 76.328 
ATT 12786.178 217 58.922 
SN 15863.679 217 73.105 
PB 11496.487 217 52.979 
PBC 7216.377 217 33.255 
1 ss 8137.242 217 37.499 
* p<0.05 
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Table 4.25 
Comparison of Variable Ratings Between the Experimental and Control Group 
Participants Prior to the Water Conservation Campaign. 
Type Ill 
Sum of Mean 
Source Dependent Variable Squares df Square 
GROUP Knowledge 134.33 1 134.33 
Sense Of Community 19.26 1 19.26 
Intention to Conserve Water 1.18 1 1.18 
Attitude 99.74 1 99.74 
Subjective Norms 51.92 1 51.92 
Past Behaviour 24.18 1 24.18 
Perceived Behaviour Control 1075.39 1 1075.39 
Situational Supporter 298.848 1 298.85 
Error Knowledge 3192.36 217 14.71 
Sense Of Community 2664.62 217 12.28 
Intention to Conserve Water 13855.88 217 63.85 
Attitude 17484.09 217 80.57 
Subjective Norm 13175.40 217 60.72 
Past Behaviour 9193.18 217 42.36 
Perceived Behaviour Control 6487.52 217 29.87 
Situational Supporter 9550.85 217 44.01 
* p<0.05 
F 
9.13* 
1.57 
.02 
1.24 
.85 
.57 
35.97* 
6.79* 
Table 4.26 
Means and Standard Deviations of Variables Immediately after the Water Conservation 
Campaign. 
Standard. N 
Dependent Variables Group Mean Deviation 
Knowledge (KN) experimental 17.381 2.537 110 
control 15.480 4.244 109 
Total 16.435 3.612 219 
Sense Of Community experimental 33.499 4.352 110 (SOC) 
control 33.644 3.811 109 
Total 33.571 4.083 219 
Intention to Conserve experimental 70.930 6.959 110 Water (ICW) 
control 63.532 6.646 109 
Total 67.248 7.735 219 
Attitude (A TT) experimental 59.278 5.965 110 
control 54.090 5.010 109 
Total 56.695 6.081 219 
Subjective Norm (SN) experimental 63.820 6.093 110 
control 54.309 6.641 109 
Total 59.086 7.946 219 
Past Behaviour (PB) experimental 46.497 5.812 110 
control 41.019 5.141 109 
Total 43.770 6.125 219 
Perceived Behavioural experimental 42.020 5.425 110 Control (PBC) 
control 38.587 4.354 109 
Total 40.311 5.203 219 
Situational Supporter experimental 42.736 4.952 110 (SS) 
control 41.064 3.745 109 
Total 41.904 4.462 219 
Table 4.27 
The Differences Between Means of Each Variable Immediately after the Water 
Conservation Campaign. 
Partial 
Dependent Sum of Mean Eta 
Variable Squares df Square F Squared 
Knowledge (KN) Contrast 123.41 1 123.41 10.21 * .046 
Error 2587.15 214 12.09 
Sense Of Contrast 
Community 2.13 1 2.13 .13 .001 
(SOC) 
Error 3492.57 214 16.32 
Intention to Contrast 
Conserve Water 2549.28 2549.28 55.70* .207 
(ICW) 
Error 9795.05 214 45.77 
Attitude (ATT) Contrast 1070.27 1 1070.27 35.62* .143 
Error 6429.80 214 30.05 
Subjective Norm Contrast 3921.96 1 3921.96 96.00* .310 (SN) 
Error 8743.07 214 40.85 
Past Behaviour Contrast 1251.22 1251.22 41.51* .162 (PB) 
Error 6450.58 214 30.14 
Perceived Contrast 
Behavioural 372.41 372.41 15.32* .067 
Control (PBC) 
Error 5200.42 214 24.30 
Situational Contrast 130.13 130.13 6.74* .031 Supporter (SS) 
Error 4130.82 214 19.30 
* p<0.05 
Observed 
Power 
.89 
.06 
1.00 
1.00 
1.00 
1.00 
.97 
.73 
Table 4.28 
Means and Standard Deviations of Variables Three Months after the Water 
Conservation Campaign. 
Std. 
Group Mean Deviation N 
Knowledge experimental 16.825 3.359 110 
control 13.658 4.189 109 
Total 15.249 4.105 219 
Sense Of experimental 32.674 4.149 110 Community 
control 33.434 4.852 109 
Total 33.051 4.518 219 
Intention to community 
Conserve experimental 70.020 7.025 110 
Water 
control 68.039 6.988 109 
Total 69.034 7.061 219 
Attitude experimental 57.688 6.366 110 
control 57.442 5.601 109 
Total 57.566 5.985 219 
Subjective Norm experimental 61.509 6.919 110 
control 57.704 7.611 109 
Total 59.615 7.501 219 
Past Behaviour experimental 46.875 5.658 110 
control 43.167 7.526 109 
Total 45.030 6.894 219 
Perceive experimental 
Behaviour 43.032 5.761 110 
Control 
control 42.002 4.489 109 
Total 42.519 5.181 219 
Situational experimental 41.515 6.829 110 Supporter 
control 45.134 6.221 109 
Total 43.316 6.766 219 
Table 4.29 
The Differences Between Means of Each Variable Three Months after the Water 
Conservation Campaign. 
Partial 
Dependent Sum of Mean Eta Observed 
Variable Squares df Square F Squared Power 
Knowledge Contrast 262.064 1 262.064 20.529* .088 .995 
Error 2731.816 214 12.765 
Sense Of Contrast 25.226 1 25.226 1.230 .006 .197 Community 
Error 4390.596 214 20.517 
Intention to 
Conserve Contrast 65.423 1 65.423 1.356 .006 .213 
Water 
Error 10324.403 214 48.245 
Attitude Contrast 42.630 1 42.630 1.231 .006 .197 
Error 7411.556 214 34.633 
Subjective Contrast 545.042 1 545.042 10.633* .047 .901 Norm 
Error 10969.192 214 51.258 
Past Contrast 616.111 616.111 13.926* .061 .960 Behaviour 
Error 9467.687 214 44.242 
Perceive 
Behaviour Contrast 10.959 1 10.959 .410 .002 .098 
Control 
Error 5723.180 214 26.744 
Situational Contrast 473.568 1 473.568 11.004* .049 .910 Supporter 
Error 9210.061 214 43.038 
*P<0.05 
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Table 4.30 
Tests ofthe Sphericity of the Variables for Leaders Across Time (Before, Immediately 
after and Three Months after Water Conservation Campaign) 
Within Approx. 
Subjects Measure Mauchly's Chi-
Effect D.V w Square df Epsilon( a) 
Greenhouse-
Geisser Huynh-Feldt 
TIMES Knowledge 
.834 6.698* 2 .858 .918 
Sense Of 
.968 1.186 2 .969 1.000 Community 
Intention to 
Conserve .929 2.717 2 .934 1.000 
Water 
Attitude 
.559 21.487* 2 .694 .731 
Subjective 
.909 3.535 2 .916 .986 Norm 
Past 
.835 6.653* 2 .859 .919 Behaviour 
Perceive 
Behaviour .954 1.737 2 .956 1.000 
Control 
Situational 
.952 1.827 2 .954 1.000 Supporter 
* p< 0.05 
Table 4.31 
The Differences Between Variables for Leaders Across Time (Before, Immediately after 
and Three Months after Water Conservation Campaign) 
Partial 
Type III Eta 
Source Measure Sum of Mean Square 
D.V Squares df Square F d 
TIME KN Huynh-Feldt 111.46 1.84 60.69 6.77* .15 
soc Sphericity 70.74 2 35.37 6.05* .14 Assumed 
ATT Greenhouse- 407.02 1.39 293.16 3.55 .08 Geisser 
SN Sphericity 10.31 2 5.15 .13 .00 Assumed 
PB Huynh-Feldt 9.86 1.84 5.36 .18 .00 
PBC Sphericity 346.42 2 173.21 6.53* .15 Assumed 
ss Sphericity 75.82 2 37.91 1.10 .03 Assumed 
TIME* KN Huynh-Feldt 3.83 1.84 2.08 .23 .01 GROUP 
soc Sphericity 12.25 2 6.13 1.05 .03 Assumed 
ICW Sphericity 302.21 2 151.10 3.12* .08 Assumed 
ATT Greenhouse- 272.11 1.39 195.99 2.37 .06 Geisser 
SN Sphericity 1065.80 2 532.90 13.58* .26 Assumed 
PB Huynh-Feldt 509.44 1.84 277.14 9.39* .20 
PBC Sphericity 38.13 2 19.06 .72 .02 Assumed 
ss Sphericity 385.15 2 192.57 5.61 * .13 Assumed 
Error KN Huynh-Feldt 625.88 69.79 8.97 (Time) 
soc Sphericity 444.06 76 5.84 Assumed 
ICW Sphericity 3675.03 76 48.36 Assumed 
ATT Greenhouse- 4354.72 52.76 82.54 Geisser 
SN Sphericity 2982.90 76 39.25 Assumed 
PB Huynh-Feldt 2060.59 69.85 29.50 
PBC Sphericity 2014.25 76 26.50 Assumed 
l I ss I Sphericity Assumed 2608.44 76 34.32 
* p <0.05 
Table 4.32 
Means and Standard Deviations for Variables for Leaders Across Time (Before, 
Immediately after and Three Months after Water Conservation Campaign) 
95% Confidence Interval 
Measu TIME Std. Lower Upper 
re s Mean Error Bound Bound 
KN 1 14.125 .598 12.915 15.335 
2 16.486 .462 15.550 17.421 
3 15.300 .553 14.180 16.420 
soc 1 34.236 .502 33.219 35.252 
2 32.654 .488 31.665 33.642 
3 34.325 .545 33.221 35.429 
ICW 1 70.742 1.274 68.162 73.322 
2 69.200 1.218 66.733 71.667 
3 69.702 1.093 67.489 71.916 
ATT 1 54.824 1.879 51.020 58.629 
2 57.341 .877 55.565 59.117 
3 59.325 .858 57.588 61.062 
SN 1 59.868 1.296 57.245 62.491 
'2 60.152 1.031 58.065 62.239 
3 60.581 1.037 58.482 62.680 
PB 1 45.320 1.026 43.242 47.397 
2 45.371 .847 43.655 47.086 
3 45.952 .875 44.180 47.723 
PBC 1 38.825 1.010 36.781 40.869 
2 40.641 .773 39.077 42.204 
3 42.976 .847 41.262 44.690 
ss 1 43.375 1.008 41.335 45.415 
2 42.950 .606 41.724 44.176 
3 44.808 1.136 42.509 47.107 
* p< 0.05 
Table 4.33 
The Difforences among Means of each Variables for Leaders Across Time 
Measure Mean 
D.V (I) Time (J) Time Difference (I-J) Std. Error Sig.(a) 
KN 1 2 -2.361(*) .760 .011 
3 
-1.175 .558 .126 
2 2.361(*) .760 .011 
3 1.186 .588 .152 
3 1 1.175 .558 .126 
2 
-1.186 .588 .152 
soc 1 2 1.582(*) .568 .025 
3 
-.089 .490 1.000 
2 1 -1.582(*) .568 .025 
3 -1.671(*) .560 .015 
3 1 .089 .490 1.000 
2 1.671(*) .560 .015 
ICW 1 2 1.542 1.706 1.000 
3 1.040 1.346 1.000 
2 1 
-1.542 1.706 1.000 
3 
-.502 1.591 1.000 
3 -1.040 1.346 1.000 
2 .502 1.591 1.000 
ATT 2 -2.517 1.628 .392 
3 
-4.501 2.147 .128 
2 1 2.517 1.628 .392 
3 
-1.984 1.156 .282 
3 1 4.501 2.147 .128 
2 1.984 1.156 .282 
SN 2 
-.284 1.558 1.000 
3 
-.713 1.188 1.000 
2 1 .284 1.558 1.000 
3 -.429 1.431 1.000 
3 1 .713 1.188 1.000 
2 .429 1.431 1.000 
PB 2 
-.051 1.361 1.000 
3 -.632 1.146 1.000 
2 1 .051 1.361 1.000 
3 
-.581 .950 1.000 
3 .632 1.146 1.000 
2 .581 .950 1.000 
PBC 2 -1.816 1.205 .420 
3 
-4.151 (*) 1.217 .005 
2 1 1.816 1.205 .420 
3 
-2.335 1.021 .083 
3 1 4.151(*) 1.217 .005 
2 2.335 1.021 .083 
ss 2 .425 1.162 1.000 
3 
-1.433 1.406 .944 
2 -.425 1.162 1.000 
3 -1.858 1.349 .530 
3 1 1.433 1.406 .944 
2 1.858 1.349 .530 
* p< 0.05 
Table 4.34 
Means and Standard Deviations for Variables for Experimental and Control Group 
Leaders Across Time (Before, Immediately after and Three Months after Water 
Conservation Campaign) 
Standard 
Measure GROUP Mean Error 95% Confidence 
D.V Interval 
Lower Upper 
Bound Bound 
Knowledge experimental 16.867 .557 15.739 17.994 
control 13.741 .557 12.613 14.868 
Sense Of experimental 34.602 .575 33.438 35.766 Community 
control 32.874 .575 31.710 34.038 
Intention to experimental 71.147 1.122 68.876 73.417 Conserve Water 
control 68.616 1.122 66.346 70.886 
Attitude experimental 58.400 1.203 55.964 60.836 
control 55.927 1.203 53.491 58.363 
Subjective experimental 62.031 1.112 59.780 64.282 Norm 
control 58.370 1.112 56.119 60.620 
Past Behaviour experimental 46.998 .888 45.201 48.795 
control 44.096 .888 42.300 45.893 
Perceive experimental 
Behaviour 41.922 .820 40.262 43.582 
Control 
control 39.706 .820 38.046 41.366 
Situational experimental 42.183 .798 40.567 43.799 Supporter 
control 45.239 .798 43.623 46.855 
* p <0.05 
Table 4.35 
The Differences between the Means of Variables for Experimental and Control Group 
Leaders Across Time (Before, Immediately after and Three Months after Water 
Conservation Campaign) 
Type Ill Partial Observe 
Measure Sum of Mean Eta d 
Source D.V Squares df Square F Squared Power( a) 
GROUP KN 293.188 1 293.188 15.744* .293 .972 
soc 89.624 1 89.624 4.518* .106 .545 
ICW 192.154 1 192.154 2.546 .063 .343 
ATT 183.521 1 183.521 2.112 .053 .294 
SN 402.124 1 402.124 5.423* .125 .622 
PB 252.619 1 252.619 5.345* .123 .615 
PBC 147.320 1 147.320 3.651 .088 .461 
ss 280.052 1 280.052 7.324* .162 .751 
Error KN 707.621 38 18.622 
soc 753.778 38 19.836 
ICW 2867.891 38 75.471 
ATT 3301.803 38 86.890 
SN 2817.759 38 74.152 
PB 1795.951 38 47.262 
PBC 1533.299 38 40.350 
ss 1452.986 38 38.236 
*p<0.05 
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Table 4.36 
Comparison between Experimental and Control Group Leaders Prior to the Water 
Conservation Campaign on Eight Variables 
Partial 
Dependent Sum of Mean Eta Observed 
Variable Squares df Square F Squared Power( a) 
KN Contrast 119.025 1 119.025 8.324* .180 .803 
Error 543.350 38 14.299 
soc Contrast 6.859 1 6.859 .680 .018 .127 
Error 383.233 38 10.085 
ICW Contrast 28.359 1 28.359 .436 .011 .099 
Error 2469.001 38 64.974 
ATT Contrast .027 1 .027 .000 .000 .050 
Error 5367.859 38 141.259 
SN Contrast 87.025 1 87.025 1.296 .033 .199 
Error 2551.877 38 67.155 
PB Contrast 75.625 1 75.625 1.795 .045 .257 
Error 1601.316 38 42.140 
PBC Contrast 75.625 1 75.625 1.854 .047 .264 
Error 1550.150 38 40.793 
ss Contrast 416.025 1 416.025 10.243 .212 .877 
* 
Error 1543.350 38 40.614 
* p< 0.05 
Table 4.37 
Means and Standard Deviations for Leaders' Responses to Variables Immediately 
following the Water Conservation Campaign 
Dependent Std. 
Variables Group Mean Deviation N 
KN experimental 17.800 2.016 20 
control 15.172 3.609 20 
Total 16.486 3.177 40 
soc experimental 33.707 3.058 20 
control 31.600 3.119 20 
Total 32.654 3.230 40 
ICW experimental 72.188 7.430 20 
control 66.213 7.972 20 
Total 69.200 8.186 40 
ATT experimental 60.700 6.045 20 
control 53.982 5.005 20 
Total 57.341 6.448 40 
SN experimental 65.900 6.206 20 
control 54.405 6.820 20 
Total 60.152 8.678 40 
PB experimental 48.850 5.029 20 
control 41.892 5.671 20 
Total 45.371 6.357 40 
PBC experimental 42.266 5.204 20 
control 39.016 4.546 20 
Total 40.641 5.096 40 
ss experimental 43.900 4.811 20 
control 42.000 2.492 20 
Total 42.950 3.902 40 
* p <0.05 
Table 4.38 
The Difference Between Means of Experimental and Control Group Leaders' Responses 
to Variables Immediately following the Water Conservation Campaign 
Partial 
Eta-
Dependent Sum of Mean Square Observed 
Variable Squares df Square F d Power( a) 
KN Contrast 39.03 1 39.035 4.35* .108 .53 
Error 323.12 36 8.98 
soc Contrast 7.36 1 7.36 .83 .023 .14 
Error 318.25 36 8.84 
ICW Contrast 351.23 1 351.23 7.21 * .167 .74 
Error 1752.81 36 48.69 
ATT Contrast 371.25 1 371.25 12.64* .260 .93 
Error 1057.15 36 29.36 
SN Contrast 1232.55 1 1232.55 30.20* .456 1.00 
Error 1469.10 36 40.81 
PB Contrast 298.13 1 298.13 10.08* .219 .87 
Error 1065.16 36 29.59 
PBC . Contrast 97.79 1 97.79 3.93 .099 .49 
Error 894.93 36 24.86 
ss Contrast 20.20 1 20.20 1.31 .035 .20 
Error 555.21 36 15.42 
* p< 0.05 
Table 4.39 
Means and Standard Deviations/or Leaders' Responses to Variables Three Months after 
the Water Conservation Campaign 
Measure Std. 
D.V Group Mean Deviation N 
Knowledge experimental 16.9500 2.98196 20 
control 13.6500 3.95068 20 
Total 15.3000 3.83773 40 
Sense Of experimental 35.4500 3.53144 20 
Community control 33.2000 3.36546 20 
Total 34.3250 3.59050 40 
Intention to experimental 71.3530 6.31735 20 
Conserve control 68.0515 7.46574 20 
Water Total 69.7023 7.02792 40 
Attitude experimental 59.6500 6.03738 20 
control 59.0000 4.73509 20 
Total 59.3250 5.36555 40 
Subjective experimental 61.8000 5.59699 20 
Norm control 59.3620 7.39184 20 
Total 60.5810 6.58823 40 
Past experimental 48.2000 5.24756 20 
Behaviour control 43.7030 5.80543 20 
Total 45.9515 5.91779 40 
Perceived experimental 43.3000 6.35030 20 
Behaviour control 42.6520 4.12973 20 
Control Total 42.9760 5.29741 40 
Situational experimental 42.5000 6.44409 20 
Supporter control 47.1160 7.85149 20 
Total 44.8080 7.46504 40 
* p <0.05 
Table 4.40 
Differences Between Means of Experimental and Control Group Leaders' Responses to 
Variables Three Months after the Water Conservation Campaign 
Partial Observe 
Dependent Sum of Mean Eta d 
Variable Squares df Square F Squared Power( a) 
Knowledge Contrast 19.98 1 19.98 2.16 .057 .299 
Error 332.94 36 9.25 
Sense of Contrast 22.56 1 22.56 1.84 .049 .261 Community 
Error 442.24 36 12.28 
Intention to Contrast 
Conserve 17.56 1 17.56 .38 .010 .092 
Water 
Error 1659.43 36 46.09 
Attitude Contrast .95 1 .95 .03 .001 .054 
Error 996.06 36 27.67 
Subjective Contrast 6.19 1 6.19 .17 .005 .069 Norm 
Error 1287.67 36 35.79 
Past Contrast 48.62 1 48.62 1.73 .046 .249 Behaviour 
Error 1010.68 36 28.07 
Perceived Contrast 
Behaviour 5.65 5.65 .22 .006 .074 
Control 
Error 934.15 36 25.95 
Situational Contrast 151.34 1 151.34 2.93 .075 .384 Supporter 
Error 1861.56 36 51.71 
N1=20, N2=20 
* p< 0.05 
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Table 4.41 
Tests of the Sphericity of the Variables (Leaders Excluded) Across Time (Before, 
Immediately after and Three Months after the Water Conservation Campaign) 
Within Approx. 
Subjects Mauchly's Chi-
Effect Measure w Square df Epsilon 
Dependent 
Variables Greenhouse Huynh-
-Geisser Feldt 
TIMES Knowledge .990 1.743 2 .990 1.000 
Sense Of 
.973 4.824 2 .974 .990 Community 
Intention to 
.970 5.322 2 .971 .987 Conserve Water 
Attitude .952 8.583* 2 .955 .970 
Subjective Norm .985 2.611 2 .985 1.000 
Past Behaviour .962 6.8 10* 2 .963 .979 
Perceived 
Behavioural .987 2.334 2 .987 1.000 
Control 
Situational 
.959 7.402* 2 .960 .976 Supporter 
* p< 0.05 
Table 4.42 
Differences between the Variables (Leaders Excluded) Across Time (Before, Immediately 
after and Three Months after the Water Conservation Campaign) 
Partial 
Type III Sum Eta 
Source Measure of Squares df Mean Square F Squared 
TIMES KN Sphericity 316.789 2 158.394 13.923* .073 Assumed 
soc Sphericity 90.590 2 45.295 3.189* .018 Assumed 
ICW Sphericity 474.569 2 237.285 5.951* .033 Assumed 
ATT Huynh-Feldt 2235.235 1.940 1151.987 26.942* .132 
SN Sphericity 48.529 2 24.264 .592 .003 Assumed 
PB Huynh-Feldt 187.187 1.959 95.569 2.838 .016 
PBC Sphericity 1584.034 2 792.017 33.822* .160 Assumed 
ss Huynh-Feldt 266.827 1.952 136.660 3.895* .022 
TIMES KN Sphericity 
* Assumed 93.664 2 46.832 4.117* .023 
GROUP 
soc Sphericity 88.237 2 44.119 3.106* .017 Assumed 
ICW Sphericity 1418.285 2 709.143 17.784* .091 Assumed 
ATT Huynh-Feldt 1008.237 1.940 519.622 12.153* .064 
SN Sphericity 2062.918 2 1031.459 25.181 * .125 Assumed 
PB Huynh-Feldt 673.220 1.959 343.715 10.209* .055 
PBC Sphericity 312.726 2 156.363 6.677* .036 Assumed 
ss Huynh-Feldt 571.366 1.952 292.635 8.341 * .045 
Error KN Sphericity 4027.228 354 11.376 (Times) Assumed 
soc Sphericity 5028.137 354 14.204 Assumed 
ICW Sphericity 14116.043 354 39.876 Assumed 
ATT Huynh-Feldt 14684.557 343.438 42.757 
SN Sphericity 14500.355 354 40.961 Assumed 
PB Huynh-Feldt 11672.468 346.683 33.669 
PBC Sphericity 8289.595 354 23.417 Assumed 
ss Huynh-Feldt 12124.135 345.590 35.082 
*p <0.05 
Table 4.43 
Means and Standard Deviations for Variables (Leaders Excluded) Across Time (Before, 
Immediately after and Three Months after the Water Conservation Campaign) 
Std. 
Measure Time Mean Error 95% Confidence Interval 
Lower Upper 
Bound Bound 
KN 1 14.561 .286 13.996 15.126 
2 16.418 .270 15.885 16.952 
3 15.229 .290 14.657 15.800 
soc 1 33.256 .266 32.730 33.782 
2 33.778 .316 33.154 34.401 
3 32.772 .345 32.090 33.453 
ICW 1 66.998 .587 65.841 68.156 
2 66.790 .489 65.825 67.755 
3 68.880 .527 67.840 69.920 
ATT 1 52.562 .614 51.351 53.773 
2 56.538 .412 55.725 57.350 
3 57.172 .454 56.276 58.068 
SN I 58.697 .577 57.559 59.834 
2 58.822 .473 57.889 59.756 
3 59.388 .555 58.292 60.484 
PB 1 44.364 .487 43.403 45.324 
2 43.398 .409 42.592 44.205 
3 44.814 .515 43.798 45.829 
PBC 1 38.208 .393 37.433 38.983 
2 40.228 .370 39.497 40.959 
3 42.414 .385 41.655 43.173 
ss 1 41.372 .492 40.401 42.343 
2 41.666 .336 41.003 42.329 
3 42.992 .476 42.053 43.932 
* p <0.05 
Table 4.44 
Differences between Variables (Leaders Excluded) Across Time (Before, Immediately 
after and Three Months after the Water Conservation Campaign) 
Measure Mean 
D.V (I) TIMES (J) TIMES Difference (1-J) Std. Error Si g. 
KN 1 2 -1.857(*) .367 .000 
3 
-.668 .338 .150 
2 1 .857(*) .367 .000 
3 1.189(*) .364 .004 
3 1 .668 .338 .150 
2 
-1.189(*) .364 .004 
soc 1 2 
-.522 .375 .497 
3 
.484 .389 .646 
2 1 .522 .375 .497 
3 1.006 .429 .060 
3 1 
-.484 .389 .646 
2 
-1.006 .429 .060 
rcw 2 
.208 .722 1.000 
3 -1.882(*) .645 .012 
2 1 
-.208 .722 1.000 
3 
-2.090(*) .632 .003 
3 1 1.882(*) .645 .012 
2 2.090(*) .632 .003 
ATT 2 -3.976(*) .714 .000 
3 
-4.610(*) .720 .000 
2 3.976(*) .714 .000 
3 
-.634 .602 .881 
3 1 4.610(*) .720 .000 
2 
.634 .602 .881 
SN 2 
-.126 .716 1.000 
3 
-.691 .658 .885 
2 1 .126 .716 1.000 
3 -.566 .654 1.000 
3 1 .691 .658 .885 
2 
.566 .654 1.000 
PB 1 2 
.965 .618 .360 
3 -.450 .650 1.000 
2 1 
-.965 .618 .360 
3 
-1.415(*) .548 .032 
3 
.450 .650 1.000 
2 1.415(*) .548 .032 
PBC 1 2 -2.020(*) .521 .000 
3 
-4.206(*) .531 .000 
2 1 2.020(*) .521 .000 
3 
-2.186(*) .482 .000 
3 1 4.206(*) .531 .000 
2 2.186(*) .482 .000 
ss 2 
-.294 .613 1.000 
3 
-1.621 .673 .051 
2 
3 
1 
3 
1 
2 
.294 
-1.326 
1.621 
1.326 
.613 
.565 
.673 
.565 
1.000 
.060 
.051 
.060 
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Table 4.45 
Means and Standard Deviations of Experimental and Control Groups for Variables 
(Leaders Excluded) Across Time (Before, Immediately after and Three Months after the 
Water Conservation Campaign) 
Std. 
Measure GROUP Mean Error 95% Confidence Interval 
Lower Upper 
Bound Bound 
KN experimental 16.406 .272 15.868 16.944 
control 14.399 .274 13.859 14.940 
soc experimental 33.012 .295 32.430 33.595 
control 33.524 .297 32.939 34.110 
ICW experimental 69.158 .525 68.123 70.193 
control 65.954 .528 64.913 66.995 
ATT experimental 55.982 .437 55.119 56.845 
control 54.865 .440 53.997 55.733 
SN experimental 61.078 .519 60.053 62.103 
control 56.860 .522 55.829 57.891 
PB experimental 45.607 .446 44.726 46.487 
control 42.777 .449 41.891 43.663 
PBC experimental 41.850 .343 41.173 42.528 
control 38.716 .345 38.035 39.398 
ss experimental 41.480 .363 40.763 42.196 
control 42.540 .365 41.820 43.261 
* p <0.05 
Table 4.46 
The Differences between the Means of Experimental and Control Groups for Variables 
(Leaders Excluded) Across Time (Before, Immediately after and Three Months after the 
Water Conservation Campaign) 
Partial 
Type Ill Eta 
Measure Sum of Mean Square Observed 
Source D.V Squares df Square F d Power 
GROU KN 540.573 1 540.573 26.979* .132 .999 p 
soc 35.216 1 35.216 1.496 .008 .229 
ICW 1378.108 1 1378.10 18.544* .095 .990 8 
ATT 167.390 1 167.390 3.241 .018 .433 
SN 2388.438 1 2388.43 32.798* .156 1.000 8 
PB 1074.820 1 1074.82 19.983* .101 .994 0 
PBC 1318.684 1 1318.68 41.422* .190 1.000 4 
ss 150.997 1 150.997 4.240* .023 .535 
Error KN 3546.539 177 20.037 
soc 4165.172 177 23.532 
ICW 13154.025 177 74.317 
ATT 9142.210 177 51.651 
SN 12889.637 177 72.823 
PB 9520.212 . 177 53.787 
PBC 5634.860 177 31.835 
ss 6303.217 177 35.611 
* p <0.05 
Appendix Q 
Table 4.47 
Comparison between Experimental and Control Groups' Response to Variables (Leaders 
Excluded) Prior to Commencement of Water Conservation Campaign. 
Partial 
Eta 
Dependent Sum of Mean Square Observed 
Variable Squares df Square F d Power 
KN Contrast 58.62 1 58.62 3.99* .022 .511 
Error 2599.39 177 14.69 
soc Contrast 13.17 1 13.17 1.04 .006 .173 
Error 2249.30 177 12.71 
ICW Contrast 1.87 1 1.87 .03 .000 .053 
Error 10899.76 177 61.58 
ATT Contrast 123.05 1 123.05 1.83 .010 .269 
Error 11924.86 177 67.37 
SN Contrast 12.56 1 12.56 .21 .001 .074 
Error 10530.89 177 59.50 
PB Contrast 1.73 1 1.73 .04 .000 .055 
Error 7508.79 177 42.42 
PBC Contrast 1034.91 1 1034.91 37.46* .175 1.000 
Error 4890.31 177 27.63 
ss Contrast 89.34 1 89.34 2.06 .012 .298 
Error 7669.26 177 43.33 
* p <0.05 
Table 4.48 
Means and Standard Deviations of Experimental and Control Groups Immediately after 
the Water Conservation Campaign. 
Dependent Std. 
Variables Group Mean Deviation N 
Knowledge experimental 17.2873 2.63984 90 
control 15.5490 4.38912 89 
Total 16.4230 3.71053 179 
Sense Of experimental 33.4524 4.60283 90 Community 
control 34.1027 3.81598 89 
Total 33.7757 4.23065 179 
Intention to experimental 
Conserve 70.6500 6.86229 90 
Water 
control 62.9298 6.20300 89 
Total 66.8115 7.58628 179 
Attitude experimental 58.9613 5.93441 90 
control 54.1140 5.03897 89 
Total 56.5512 6.00570 179 
Subjective experimental 63.3576 6.00475 90 Norm 
control 54.2870 6.63935 89 
Total 58.8476 7.77850 179 
Past experimental 45.9740 5.86875 90 Behaviour 
control 40.8226 5.02824 89 
Total 43.4127 6.03258 179 
Perceived experimental 
Behavioural 41.9659 5.50022 90 
Control 
control 38.4901 4.33051 89 
Total 40.2377 5.23781 179 
Situational experimental 42.4778 4.97235 90 Supporter 
control 40.8539 3.95299 89 
Total 41.6704 4.55525 179 
* p <0.05 
Table 4.49 
The Differences Between Experimental and Control Group Means Three Months after the 
Water Conservation Campaign 
Partial Observed 
Dependent Sum of Mean Eta Power 
Variable Squares df Square F Squared 
KN Contrast 67.518 1 67.52 5.22* .029 .623 
Error 2261.827 175 12.92 
soc Contrast .400 1 .40 .02 .000 .053 
Error 3103.447 175 17.73 
ICW Contrast 2331.233 1 2331.23 53.95* .236 1.000 
Error 7562.523 175 43.21 
ATT Contrast 774.421 1 774.421 25.31 * .126 .999 
Error 5352.965 175 30.59 
SN Contrast 3139.394 1 3139.39 77.63* .307 1.000 
Error 7079.581 175 40.45 
PB Contrast 940.070 1 940.07 31.42* .152 1.000 
Error 5236.215 175 29.92 
PBC Contrast 350.822 1 350.82 14.31* .076 .964 
Error 4290.691 175 24.52 
ss Contrast 123.227 1 123.23 6.16* .034 .694 
Error 3500.735 175 20.00 
* p <0.05 
Table 4.50 
Means and Standard Deviations of Experimental and Control Groups Three Months after 
the Water Conservation Campaign 
Dependent Std. 
Variables Group Mean Deviation N 
KN experimental 16.7972 3.45190 90 
control 13.6601 4.26189 89 
Total 15.2374 4.17273 179 
soc experimental 32.0573 4.03778 90 
control 33.4861 5.14117 89 
Total 32.7677 4.66180 179 
ICW experimental 69.7239 7.17192 90 
control 68.0364 6.92112 89 
Total 68.8849 7.07926 179 
ATT experimental 57.2523 6.38665 90 
control 57.0915 5.74348 89 
Total 57.1723 6.05884 179 
SN experimental 61.4444 7.20504 90 
control 57.3312 7.65053 89 
Total 59.3993 7.69065 179 
PB experimental 46.5804 5.73106 90 
control 43.0466 7.88440 89 
Total 44.8234 7.09186 179 
PBC experimental 42.9729 5.65847 90 
control 41.8553 4.57483 89 
Total 42.4172 5.16431 179 
ss experimental 41.2960 6.92729 90 
control 44.6885 5.75213 89 
Total 42.9828 6.57607 179 
* p <0.05 
Table 4.51 
The Differences of Variable Means Between the Experimental and Control Groups Three 
Months after the Water Conservation Campaign 
Partial 
Dependent Sum of Mean Eta Observe 
Variable Squares df Square F Sguared d Power 
KN Contrast 223.92 1 223.916 16.450* .086 .981 
Error 2382.11 175 13.612 
sac Contrast 55.64 1 55.638 2.584 .015 .359 
Error 3768.66 175 21.535 
ICW Contrast 19.50 1 19.499 .398 .002 .096 
Error 8571.82 175 48.982 
ATT Contrast 27.296 1 27.296 .762 .004 .140 
Error 6264.82 175 35.799 
SN Contrast 515.58 1 515.582 9.422* .051 .863 
Error 9576.18 175 54.721 
PB Contrast 447.48 1 447.479 9.363* .051 .861 
Error 8363.39 175 47.791 
PBC Contrast 22.86 1 22.861 .857 .005 .151 
Error 4668.89 175 26.679 
ss Contrast 345.88 1 345.880 8.457* .046 .824 
I Error 7157.16 175 40.898 
* p<0.05 


Handout 1 
Water i.s life 
Water is necessary for all life. It is also vital to the 
human body, which is comprised of 75% water and 
25% other e]ements. Water is needed for cooking, 
growing rice and other crops, as well as for raising 
livestock. In order to grow 1 kg of vegetables, a 
farmer requires 3 liters of water. 
In our daily lives, humans need at least 1 liter of 
clean drinking water per day. Combined with the 
water needed for cleaning, cooking and other 
necessities, each person requires a total of 100 liters 
of water per day. 
. 2. 
In addition to human consumption, water also 
important for generating electricity, recreation, and 
transportation. Thus, we can tn1ly say that water is 
life. 
People used to believe that water is a limitless 
natural resource, created in an endless cycle which 
can easily supply all human needs. We 110w know 
that this is not true. People often experience 
problems due to sh01iages of clean water droughts 
in the summer. Also, water quality has declined 
over time. Now, the water is in Stage 3: it is 
suitable only for cleaning, washing and 
transportation, but not for drinkjng. 
-3-
Lack of oxygen 
Rio Button, age 4, is picking up a dying fish from a 
polluted canal in Capetown, South Africa. 
Thousands of fish trying to escape the canal are 
trapped due to lack of oxygen in the water. 
Matichon newspape1~ 22 April2542 
Are we going to allow our river to become like 
this??? 
. 4. 
The quality of water in the river is getting worse. 
The main cause is increased population,. which 
leads to increased pollution of the river: .Polluted 
water also affects the soiL If this continues .for a 
long tilne, how can we still have water to rise in our 
- --
daily life? Although some communities have piped 
water to use (as opposed to well water), the source 
of this water is still the river, so it is still polluted. 
That is why we should keep the water clean and 
prevent wastewater from getting into canals and 
rivers. It will improve the quality ofthe water we 
use every day, including piped water. Now is the 
time to help each other protect ·the Bangpakong 
River from pollution! And always remind yourself: 
-5-
~, ... ~~~ 
~ 
~~~~~~ 
Keep the water clean for our children's future! 
Protect the source of life: reduce the pollution in 
the river/ 
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Please answer these question 
1. How many your family members ? ................. . 
2. Which activity above that you most consume ? 
( wt:ite only the number you choose-) ................ . 
3. Which activity above that you less consume ? 
( write only the number you choose ) ............ .. 
4. Which activity of water use that is unable to re-
used'?( write only the number you choose) ........ . 
5. Are you the one who pollute water? ............... . 
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This part of studying is used for improving 
behavior of water conservation in Bon's market and 
Ban Mai's market communities, 
Chachoeng Sao, Thailand 
Handout 2 
Snve~~ateiLUSe~fS:i~du.ctioiJ:J!£wl[§L~F!llfi?c,._~~7=~ , 
111Y--· n1 cJ .JV~ w .e. J..)-1, <!. I ifr.t· ()1 0 .Jr~- Uft .~l') v~).(j 
Tile water use in daily life, causes the wastewater 
The purpose of this handout is to promote good 
water conservation behavior. By using water 
wisely, the n1embers can either save money, or 
reduce the amount of pollution in the river. 
I 
e 
L Washing clothes 
• If you wash your 
clothes by hand, you 
should soak the 
clothes in detergent 
for a while before 
\Vashing them. This makes it easier to 
remove stains and uses less water. 
• Do not wash your clothes with running 
water. This can consume water at a rate of 9 
liters per minute. 
• If you rinse your clothes in several bucl{ets 
of water, the water from the last rinse can be 
reused for another purpose, such as 
watering plants, washing a-·way animal 
manure or "vasbing your .house. 
2. r'f! ashittg dishes 
• Do not '\\'ash 
there are a- reasonable 
.. ~~~~~~~~~ 
nuxnber so as not to waste water •. You can 
}Vipe food scrap:; of]. ofplaies);:a~il silverware, 
thus reducing the arnount of Jt'ater needed to 
clean tlte11z. 
• Rinse your dishes t'~vo times in a container of 
clean ,water, as opposed to rinsing them -rvith 
running water, and then Jetthen1 dry in the 
sun. Using running wateris·wasteful. 
Use a bovvl of 1-vater rather than running water 
Do not let the 'vater run while you are 
or 5 "'""""'"'"'""''·"" 
can 'yaste up to liters of water! 
a 
a 
Do not let the sho·wer run 
off 'vhile you are '\'Vashing yourself soap, 
it on to 
Use shower instead of soap. gel 
a 
easier, thus less 'vater .. 
you don't 1vater in your glass, 
't can use for 
another purpose, such as 1-vatering plants. 
"7. 
'\'Vater IP"'""'' ... '""IJ 
sun causes evaporation. Water the 
or 
' . 8. 
7. A voiding. overjloJv tuulleakage 
so 
• Do not turn on th~ t~p ,~nclJeave it, or it m·ight 
fill the container.an~staJ:ttQ ox~J119W· 
• Check and maintain your pJumbhtg so as to 
avoid leai{S and wasted water. 
• 9 '' 
8. 
scraps other objects 
front waste"'ater before 
- 10-
Activity 2A 
Water used wisely 
Please consider these items below "where is the 
household waste after consuming ? " 
No Waste-water Where it. Discharge/Reused 
gone? (D) ..... (R) How? 
]. Rinse water ..... 'it ............ D/R . ............. "' .•• 
2 rvashing dish ................. D/R •............... 
3. The rest water .............. ,. D/R ... .............. 
after drinking 
4 Cooking ..... 11' ••••••••••• D/R .................. 
! 
[_ 
• 11 • 
I No Wastewater Where it Discharge/Reused 
gone? (D) ....• (R) How? 
5. Cleaning Car .................. D/R ........... ...••. 
-
<· 
--
« 
6. Taking bath ····· ............. ))~ ................. 
Or showering 
"7. Cleaning floor ·······~~······ .... D/R ................... 
Or walk - ·way 
8. others • lt ...... 1111 ......... D/R.. •••• ••.•••••.••. 
---- ----
• How do you think about the household 
J11astewater? Oadvantage 
0disudvantage 
. l2. 
•Ifyou think of its advantage? Please check t/"in 
ft·ont of each statement only you can really do 
for waste water reduction 
Cl Pouring drinkingwaterjustfor drinking 
o Reused the first rinse water to cleanjloor m· 
toilette. 
D Reused the second or third rinse water to water 
plant 
0 Don't let the pipe water over flow into the earth 
jar 
o Use water for body clean as it needed. 
0 Washing hand close to or undeJ•the tree. 
o Discard the cooking oil before washing the pan. 
0 Turn off' the tap tightly until no any drop of 
leaking water. 
0 Avoicling letting thehouselwld waste directly 
discharge to the river or canal. 
o Bring the garbage b{tg after sepdratingfrom 
hmne to the bin. 
• 13. 
o fVipe the food oily sctf!:pS ojftheptates before 
cleaning thein 
o Discard§otldwaste off the wastewater before 
reusing~ 
D Today I can reduce wastewater to the river by 
saving waster use. 
o Today I can dispose of all my trash into the 
proper bin instead of the river or canal. 
• 14-
Activity 2 B 
From the activity 1 after you know the amount of 
wccter use in each day 
NOW let 1S find the tvays to save water use in daily 
life and find the ways to evaluate whether these 
are the effective ways·to save water. 
Activities How to save water How to evaluate 
1. !-11' ,. , .............. ~ ••••• 
2.of< .......................... . 
3 ......................... . 
4 ••.••• "* •••••••••••••••• 
5 ...........•.•...•.....•. I • .., ........................ , • •. • • • • ......................... .. 
6 ....................... . 
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''Cultivate·conscious ofconse(vation'' 
This partofstudyingis used forit1}proving. 
behavior of water conservation in Bon's · 
and Ban mai's communities, 
Chachoengsao, Thailand 
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"Piece of litter ruins river'' 
Most of trashes in our hands are from food 
packaging, candy wrappers, fruit peels and seeds, 
or even any other things that we want to get rid. 
But the problem is . where should be the 
appropriate place to throw them away. 
2 
Even one piece of trash when it was freely threw 
with shan1eless~ no responsibility and no common 
sense on the subsequent results, will bring about 
many problems for us to· solve. The trash on the 
ground will make dirty scenery to the site, be a 
source of diseases transmitted by many insect 
vectors infested with those garbage, be a cause of 
accident and also bring more harder work to the 
street sweepers as they have to remove all the 
trash they have not produced 
3 
Just one piece· of trash fron1 individual's hand 
when was dropped into either the ground or the 
river, it will accumulate, fermented decay, 
deteriorate or water quality and finally pollute the 
river. Many people still have a miss-concept and 
anticipated that fishes will consume all the food 
debris that has been spread into the river. This 
\¥as partly true at the old day when trash was not 
as tnuch as the present and nun1ber of fishes are 
lessened while population numbers are increasing. 
This make it hard for all food patiicles be 
consun1ed by fishes. 
4 
If that is so, how can we cope with this problem. 
Why don't we try this way. 
5 
6 
A piece of trash in your hand 
Better put it in the bin 
BY DOING THIS WAY YOU WILL BE 
NAMED as 
A river lover, community lover 
children lover and future lover 
DO YOU AGREE WITH ME? 
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Activity 3 
There are many ways to ](eep river clean, 
it starts from you. 
1. Water use it wisely 
2. Don't throw any trash into the river 
3. Keep the garbage from the ground and but them 
into the bin 
4. Let's grow the trees 
5. Behave as the good example to your neighbor in 
water conservation 
6. Encourage anyone who protect the river fro1n 
pollution 
7 
8 
Prioritize from the easiest behaviour that 
You have done to the hardest 
and put only the nun1ber into the blank below 
DDDDDD 
• What are the other effective ways that you can 
conserve water 
2 .......................................................................................... . 
3. ··············~····················································· .. •··········• 
• How do yQu co-operate with your community to 
conserve water? 
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· ·''Cultivate·.consciousofconsei·vation'' 
This part of studying is used for improving 
.behavior of water conservation :in Bon~s 
and Ban Mai 's cmnmunities, 
Chachoengsao, Thailand 
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"Dangerous trash tn the river'' 
Believe it or not, 60 n1illion Thais 
produce more than 14 . million tons of 
trash per yearl Waste disposal :facilities 
can handle less than 80% of this amount. 
As a result, the uncollectd trash .creates 
water pollution by getting into the river 
during rains. 
1 
2 
; 
So1ne people who live near the river 
often believe that the trash they throw in 
it is biodegradable or the trash will be 
washed out to sea and rendered hannless 
by natural processes. They don't realized 
that this contributes to water pollution. 
They throw too 1nuch trash in the river 
for fish to consume, and dan1s restrict the 
flow of water so that garbage is not 
vvashed away. 
3 
Can you believe how long this trash will remain in the 
river before it biodegrades? 
Trash Time needed to biodegrade 
Pieces of paper 2 to 5 months 
Orange peels 6 months 
• Cigarette butts 12 months 
• Aluminum can 80 .. 100 years 
• Plastic bags 450 years 
• Styrofoam Not biodegradable!! 
It should be avoided! !d 
4 
so 
The Things we can do ~re 
Keep any trash on the street 
and dispose it into the bin. 
Separte usable trash 
fron1 unusable trash. 
~·· 
1 
r 
If 
5 
Activity 4 
HOW can we reduce and re-use trash 
in our home? 
1. Reduce to bring any trash into our home 
Use natural packaging instead of plastic 
+ Bring the cotton bag when shopping 
+ Buy only essential product 
2. Re-use household trash 
,~ + Clean used plastic bag to re-use 
+ Write down both sides of paper 
6 
3. Separate the type of trash 
+ Separate wet trash from dried or solid trash 
4. Styrofoarn should be avoided 
+ Separate wet trash from dried or solid trash 
5. Keep everything in order 
6. Swept the garbage and animal litter around 
hotne into the bin 
7 
8. Co-operate with the community to bring 
trash from the river to destroy on the bank 
9. Behave as the good example in conserve 
water to the family members 
1 0. Encourage the fatnily 1nembers to dispose 
of the garbage into the pr()per bin by work 
with them, give them the compliments, and 
smile to thetn. 
8 
Prioritize from the easiest behaviour that 
You have done to the hardest 
And put only the number into the blank below 
DDDDDDDDD 
1. l\'hich activities have you always done.? (put only 
the numbers of the activity . 
.. ... .. , ... .,." ...... ' ..... , ........... ' ......... ·---·· ................................... "' 
2. Which activities have you never done but intend 
to do from now on? (put only the numbers of the 
activity. 
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works are waters 
ing from various 
in the industrial 
Presently, the Bangpakong River water quality is in 
the category No. 4 or 5, which is categorized according to use, 
the water of which category 4 is not suitable for use in the 
household or not even tor use in tap-water production; but if 
there is no other water source to choose and it is necessary to 
bring water of tl1is category to use, there must be a good 
waterworks system; the tap-water quality must always be checked 
before the water is distributed; whereas water of the category 
No. 5 is not suitable to use for any consumption purpose 
whatsoever, not even to produce tap-water, since it is highly 
toxic, which can be used only for the purpose of transport. 
From keeping vigil over the quality of the water of the 
Bangpakong River, it is found that the water quality begins to 
there 8 growing of matters floating in 
the river and its tributaries as well as toxic substances. There 
arises the pollution of water in some stretches of the Bangpakong 
River, including the presence of the water hyacinth densely 
concentrating in some areas of the river, wt1ich is the source 
of wastewater from the 
agriculture, industry and others and also has as rnany as 80 
tr1us for deterioration of the 
water sources to the extent that the water may not be used for 
any purpose at all in this near future, if the water resource 
continues not being correctly and efficiently be managed. 
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Appendix A 
Definition of Terms 
Water Conservation Behaviour (WCB) is defined as the actual behaviour of one 
who protects water resources from human pollution by avoiding the disposal of litter and 
discharge of waste water into the rivers or canals, and who conserves indoor water use. 
In the present study WCB comprised of two specific behaviours as follow: 
Disposal of garbage into the proper bins and not the river. 
Decreasing indoor water use through recycling and avoiding discharging 
wastewater into the river. 
Intention to Conserve Water (ICW) is the respondents' intention to not pollute the 
water and to restrict water use in daily life. This intention is divided into two parts: 
The intention to dispose garbage into proper bins and not the river. 
The intention to decrease indoor water use through recycling and avoiding 
discharging wastewater into the river. 
Attitude toward water conservation behaviour (ATT) refers to respondents' 
positive or negative evaluation of water conservation behaviour. 
Subjective Norm (SN) refers to respondents' belief about the way significant 
others wish them to conserve water. It is normative pressure, which influences 
respondents' perceptions. 
5 Perceived Behaviour Control (PBC) refers to the perceived ease or 
difficulty of performing a specific behaviour. In this study, perceived behaviour control 
(PBC) defines as the perceived difficulty and ease (or controllability) of conserving water 
for themselves and for future generations. 
Knowledge (KN) is defines as the general knowledge of the 
water conservation. 
Past Habit (PH) is defined the respondents' previous pro-
environmental behaviour in daily life during 6 months that preceded the water 
conservation campaign. This action has been done many times and has become automatic 
which is done without conscious thought (Ronis, Yates ,& Kirscht, 1989). 
Sense Of Community (SOC) is defined as a feeling that members have belonging 
and share faith that that needs of community members will be met through their 
commitment to being together (McMillan & Chavis 1986). 
Situational Supporters (SS) are defined as the external factors 
that support water conservation behaviour; such as the deficiency of garbage bins; 
and the convenience of disposing household trash, etc. 
Water Conservation Campaign (WCC) includes the activities 
provided to promote the intention to conserve water. It is composed of multi-
media and community-based activities, the details of which are addressed in the next 
chapter. 
Community involvement includes the participation of 
community leaders and members in the water conservation campaign process. 
The leaders share relevant experience and encourage members to conserve water, and 
then both parties engage in community based conservation activities. 
Appendix B 
Agreement Form for Partidpants 
Please read this agreement so that you fully understand the conditions of 
participating in this study. 
The aim of this study is to design and implement an effective campaign for 
community members to improve water conservation behavior. The participants of the 
communities will provide information by focus group interviews or by filling in the 
questionnaires. The interviewed data will be tape-recorded. 
The information will be kept completely confidential. The only party who will have 
access to the information provided is the researcher, Kuakul Sathapornvajana, and her 
supervisors, Dr. Lynne Cohen, Dr. Julie Ann Pooley, and Dr. Neil Drew. The information 
will be presented to other interested parties in such a way that no participant will be 
named. It will be presented simply as general information from group of anonymous 
participants. In addition, all tape-recorded and written information will be destroyed 5 
years after finishing this dissertation. 
After you read this agreement, please sign to show that you understand and agree to 
participate in the study as it has been described. 
Name of person doing questionnaires or interview: 
Name ......................................... . 
Signature: ................................... .. 
Date .......................................... . 
Name of Researcher: ....................... . 
Signature: ................................... .. 
Date .......................................... . 
Invitation Letter 
Rajabhat Rajanagarindra University 
Date .......................... . 
Dear Community Member, 
I am writing to invite you to participate in a study that I am conducting as a part of my 
doctoral studies at Edith Cowan University in Perth Western Australia. As a part of this study, 
I aim to provide community members with multi-media regarding water conservation 
information and will examine whether this material will improve the water conservation 
behaviour of the participants. 
This study has been approved by the University Ethics Committee of Edith Cowan 
University, under the supervision of Associate Professor Lynne Cohen, Professor, Dr. Neil 
Drew, and Dr. Julie Ann Pooley from the School of Psychology Edith Cowan University. 
If you wish to participate in this study, would you please complete the consent form 
attached with this letter, and return it to the researcher's staff. Following this, you will be 
directly contacted by the researcher via telephone. On receiving your voluntary participation, 
you will be asked to attend 4 civic conferences to share idea with community leaders and 
receive 4 packages of educational media composed of a booklet, brochure, stickers, and 
V.D.O cassette to persuade and guide you in conserving water. All participants will be asked 
to complete a questionnaire that will focus on their attitude and water conservation 
behaviour-including bio-social information which will be confidential. In order to assess the 
effectiveness of this program, you will be asked to complete a questionnaire at the beginning 
and at the conclusion of this program, and then two months after the end of this program for 
follow up study. 
If any participant needs additional information, support, or faces any problems, the 
researcher can be contacted directly for discussion or assistance at no.038-51160 1 anytime. 
Your participation in this study is voluntary, without any obligation. You are free to 
withdraw from the study at any time. The researcher would greatly appreciate your assistance 
to make this study possible. It is anticipated that the success of this study will energize 
powerful co-operation of all community members to promote our quality of life through water 
conservation behaviour. 
Sincerely yours, 
o Assistant Professor Kuakul Sathapornvajana : B.Ed., M.Ed., (Researcher) 
o Dr. Lynne Cohen : Ph.D. (Principle Supervisor) 
o Dr. Julie Ann Pooley : Ph.D. ( Supervisor) 
o Associate Professor Dr. Neil Drew : Ph.D. ( Supervisor) 
Appendix C 
Questionnaire 
PART 1: General Information ofParticipants 
Directions 
Please check or complete the blanks on this form. Your information will be useful in 
finding ways to improve public water conservation behavior in our community. All 
information is confidential. 
I. Sex 
2. Age 
0 Male 
D 20-30 years 
D 41-50 years 
o Female 
D 31-40 years 
D 51-60 years 
3. Level of Education 0 Less than Primary school 
0 Primary school 
D Secondary school 
D Bachelor degree 
D Post graduate 
D More than 60 years 
4. Occupation 0 Small business o General employee 
D Government service D Factory employee D Other ..... . 
5. Income D Less than 113 3,000 D 3,100-5,100 D 5,100-10,000 D 10,000-30,000 
D More than 30,000 D Uncertain 
6. Length of Residency 0 Less than 1 year 
0 1 -10 years 
D 21-30 years 
6. Latest water bill= baht 
0 11 -20 years 
D More than 30 years 
7. Family Members: Adult __ Children __ (Less than 15 years old) __ 
PART 2 :Water Conservation Scale: 8 sections Relevant to 8 variables: 
Directions 
This questionnaire aims to know whether you agree with these behaviors. Please 
check V' in the table next to each statement from 5 = Strongly agree, 4 =Agree, 3 = 
Neither agree nor disagree, 2 =Somewhat disagree, 1 =Disagree 
Item Statements 5 4 3 2 
1 If I have trash in my hand, I would be willing to keep it 
until I found a bin and will drop it into the bin. 
2 I would be willing to recycle wastewater to plants or 
re-use it. 
3 If there are dead animals at home, I would rather get rid 
the carcasses in the river than taking the time to bury 
them. 
4 I would be willing to not to spill sputum to the river 
and canal. 
5 I would rather dispose of plastic bags anywhere rather 
than keep it in my hand. 
6 I prefer to throw branches and leaves away in the river 
or canal. 
7 I would be willing to ask for the public to join hands 
in water conservation. 
8 I would not be willing to be a member of community 
volunteer groups. 
9 I might let water overflow into an earth jar. 
10 I would be willing to save water for protection against 
a water shortage or drought. 
1 
Item Statements 5 4 3 2 
11 I would be willing to wash dishes in a basin instead of 
in running water. 
12 I would be willing to wash my hands under trees. 
13 I would be willing to keep the final washed water to 
clean mops. 
14 I would be willing to not dispose of even one piece of 
trash into the river. 
15 I would be willing to take a shorter time while bathing 
and use lesser water. 
16 Ifl see a damaged tube of the piped water, I would be 
willing to inform an officer. 
17 I realize the usefulness of using a cooking oil-filter, 
and would be willing to install it in my kitchen. 
Attitude toward Water Conservation 
Directions 
This questionnaire aims to know your attitude toward water conservation behavior. 
Please check ./appropriate answer from 5 = Strongly agree, 4 =Agree, 3 =Neither 
agree nor disagree, 2 = Somewhat disagree, 1 = Disagree 
Item Statements 5 4 3 2 
18 I think that everybody should learn how to live in a 
way that is least damaging to water resources. 
19 I believe that disposal of garbage into the river leads 
to the destruction of the descendants. 
20 I believe that household waste-water does not pollute 
the river. 
1 
1 
21 I believe that if the community members take 
advantage ofthe river, they will love the river. 
22 I think that cooking oil does not cause river 
contamination. 
23 I know that water will be saved if I turn on the water 
tap softly while dish washing 
24 I believe that being a water conservationist is a good 
idea . 
... 
25 I think that my comfort will be decreased if I save 
indoor water use. 
26 I know that waste water is harmful to aquatic animals 
and also myself. 
27 I'm sure that disposal of trash and discharge of waste 
water into the river and canal is the normal thing. 
28 I think that the river contamination is not my problem 
because I consume piped water 
29 I like to take a bath with a lot of water. 
30 I feel that water is too cheap to be conserved. 
31 I always feel guilty to let water overflow the earth jar. 
Subjective Norm 
Directions 
Please check ./appropriate answer from 5 = Strongly agree, 4 =Agree, 3 =Neither agree 
nor disagree, 2 = Somewhat disagree, 1 = Disagree 
Item Statements 
32 I think it is normal if anybody will disposal of the 
trash to the river or canal. 
33 I've noticed that there is a group of community 
members who do not dispose of any trash in the river. 
Item Statements 
34 I recycle water to plants because I saw some of my 
family members do it. 
35 I dare not dispose of trash in the river because 
currently very few people do so. 
36 I will be willing to participate with the community in 
finding ways to conserve water. 
37 My family members work together to find ways to 
eliminate household garbage without dropping it into 
the river. 
38 I believe that I will be supported by my family if I 
participate with a water conservation volunteer group 
in the community. 
39 I'm pleased to join with the community to collect 
trash from the river. 
40 When I save water use, I will be rewarded by my 
family. 
41 My family members cooperate to save water. 
42 The water bill in my family has been reduced because 
family members join hands to save water. 
43 My friend suggested to that I use water wisely. 
44 I am pleased to donate some money to keep the 
community clean, ifi am persuaded by the villagers. 
45 I talk with my neighbor about waste water problems 
in community. 
46 The person who does not dispose of any trash in the 
river should not be rewarded by the community as a 
good model citizen. 
5 4 3 2 1 
5 4 3 2 1 
Past Habit 
Directions: 
During last three months up to now indicate whether you have performed the following 
tasks. Please check Y'the appropriate answer at the end of each item from 
5 =Always done, 4 =Usually done, 3 =Not sure, 2 =Rarely done, 1 =Never done. 
Item Statements 5 4 3 2 1 
47 I have disposed of food scraps in the river. 
48 I have prohibited my family members of disposing 
garbage into the river. 
49 I have warned my family members to dispose of trash 
in the proper bin. 
50 I have turned off the faucet every time I use tap water. 
51 I have used equal water volume for washing clothes 
regardless the size of the items. 
52 I have viewed multi-media environmental programs. 
53 I have disposed of solid garbage in plastic bags and 
then taken them to the proper bin. 
54 I have talked to neighbors about environmental issues. 
55 Most of people who are important to me at home have 
thought that we can reduce our water bill if we 
cooperate. 
56 I have reported leaked piped water to the proper 
officer. 
57 I have worked as an environmental pro-social worker 
in the community. 
58 I have poured out the extra water after drinking. 
: 
Perceived Behavioral Control (PBC) 
Directions: 
Please check ../ the appropriate answer from 5 = Strongly agree, 4 =Agree, 3 =Neither agree nor 
disagree, 2 = Somewhat disagree, 1 = Disagree. 
Item Statements 5 4 3 2 1 
59 It is considerably harder for me to carry wastewater 
bucket to plants than discharging waste directly into 
the river. 
60 It is easy for me to dispose of garbage in my hand to 
the proper bin. 
61 Even though it is difficult to avoid disposing garbage 
into the river, I definitely do it for the sake of our 
children. 
62 Even though the water conservation benefits our 
children, it is difficult for me to stop discharging 
wastewater into the river. 
63 I can not control my water use. 
64 It is easy for me to take shorter time for bathing to 
save water. 
65 It is easy for me to persuade my family members to 
avoid disposing garbage into the river. 
66 It is easy for me to bury carcass of dead animals or put 
them in the bin instead of throwing them into the 
nver. 
67 I am the one who pollutes the water so I need to 
control myself to dispose oftrash in the proper bin. 
68 I am a community member, so it is easy to eo-
ordinate with other community members to keep the 
community clean. 
69 I am a community member, so it is easy to share ideas 
with the others to develop our community 
environment. 
The Situational Support Factor (SS) 
Directions This questionnaire aims to know whether you agree with these situational 
supporters. Please check v""in the table next to each statement from 5 = Strongly 
agree, 4 =Agree, 3 =Neither agree nor Disagree, 2 = Somewhat disagree, 1 = 
Disagree 
Item Statements 5 4 3 2 
70 The community bins are so full there is no more 
space for my household trash. 
71 The place where the community bins are located 
is not safe enough for us to use. 
72 All garbage in the community bins are picked up 
daily by municipal trucks. 
73 The number of community bins is large enough to 
support the household trash. 
74 The community bins are always covered by the 
lids. 
75 The community members are afraid of the getting 
hit by a car if they have to carry trash across the road 
to the community bin. 
76 The number of our community bins is too small to 
handle the volume of all household trash in the 
community. 
77 The community members dispose of their trash 
into the river because there is no other place 
available for them. 
78 The community bins are placed near houses and 
make it convenient for the community members to get 
rid oftheir garbage. 
1 
Item Statements 
79 There are posters in my community to suggest and 
persuade people to dispose of their trash into the 
proper bins. 
80 Some community members unavoidably 
discharge their household wastewater directly 
into the river since parts of their houses extend 
into the river. 
81 The smell of the community bins is so bad that 
people don't want to get close and disposes of their 
trash. 
82 The environmental law is not strict enough to enforce 
people not to pollute the river with their trash. 
KNOWLEDGE 
Circle the correct answer. 
1. What is the ratio of water and elements to living beings? 
a. water: elements 
c. water: elements 
1:3 
3:1 
b. water: elements 
d. water: elements 
2. On average, how much water does a Thai use every day? 
a. 3 litres b. 30 litres c. 100 litres 
5 
1:1 
3:3 
3. The state of water that endangers living beings can be defined as ... 
a. water pollution 
c. sediment 
b. danger of water 
d. waste in water 
4 3 2 1 
d. 500 litres 
4. What is the effect of wastewater when it is drained into the rivers or streams? 
a. Carbon dioxide in the water drops. 
b. Dissolved oxygen drops. 
c. Red algae declines. 
d. Total nitrogen declines. 
5. What will happen when dissolved oxygen in the water declines? 
a. Water plants and animals die. 
b. Water is undrinkable. 
c. Water is unavailable for agriculture. 
d. Water is unavailable for car washing. 
6. Which one of these takes the longest to decompose? 
a. lubricants 
c. plastic bag 
b. remains 
d. hyacinth 
7. What can we use the first rinse water for? 
a. car washing and watering plants 
b. toilet cleaning and washing rags 
c. cleaning pet cages and cleaning the fresh vegetable 
d. washing dishes and watering plants to kill insects 
8. What are the correct steps for water treatment in the community? 
a. removing garbage from wastewater 
oxygen adding 
-----. chlorine releasing to water resources 
b. adding ____. chlorine ____. adding oxygen 
releasing to water resources 
removing garbage from waste water 
-----. adding 
c. releasing to water ~ resources ~ adding 
chlorine adding oxygen 
removing garbage from waste water 
d. None ofthe above. 
9. Which one can kill diseases in the water? 
a. sulfur b. oxygen c. chlorine d. alum 
10. On Loy Krathong Day, which material can we use to make the floating Krathong to 
preserve the environment? 
a. parts of the banana tree b. bread 
c. paper d. foam 
11. Why does the animal fat and lubricants from ship spoil the rivers? 
a. Red algae exists. 
b. They block the sunshine and oxygen. 
c. Fish die. 
d. They are poisons. 
12. Where does the water supply in this community come from? 
a. natural canals 
b. water tanks of the water supply section 
c. underground 
d. from neighbor countries 
13. If you have 7 minutes to wash your body, what is the best way to conserve water? 
a. using a bowl to hold the water 
b. by showering 
c. using a basin 
d. all of the above 
14. What is the best way to clean 10 dishes for saving water? 
a. Wipe the leftovers, wash the dishes with dishwashing liquid, and rinse twice. 
b. Throw the leftovers in the bin, open the tap water while washing the dishes, 
and rinse by using the water from the tap directly. 
c. Wipe the leftovers, wash the dish with dishwashing liquid, and rinse them 
under the tap. 
d. Throw out the leftovers and use the water from ajar to clean the dishes one at a 
time. 
15. What is the best time for watering the plants? 
a. once, in late morning. 
b. once, after 6 P.M. 
c. once, at 2 P.M. 
d. whenever you have a time 
16. What is the ranking of the water quality in the Bangpakong River? 
a. first 
c. third 
b. second 
d. fourth 
17. What is the main use ofBangpakong River water in our community? 
a. cleaning the body b. watering 
c. cleaning the dishes d. cooking 
18. Why is it illegal to throw garbage into the river? 
a. It will kill living things in the water. 
b. Accumulated garbage will interfere with the waterways. 
c. It is a way to protect the community. 
d. All of the above. 
19. Which one is not wastewater from industrial processes? 
a. wastewater from production procedures 
b. wastewater from cleaning material and tools 
c. wastewater from cooling 
d. wastewater from chemical fertilizers 
20. How do you reduce household garbage? 
a. Use your own basket or bag when going to the market. 
b. Reuse plastic bags. 
c. Use bowls or dishes instead of plastic bags. 
d. All ofthe above. 
21. How can you encourage people in your community to put garbage in a bin? 
a. Be a good role model. 
b. Do it yourself. 
c. Provide them with a bin. 
d. All of the above. 
22. How does the garbage on the ground get into the canals or rivers? 
a. It comes from rain water. 
b. The garbage collector throws it into the rivers. 
c. Pets take it into the rivers. 
d. All of the above. 
23. How can you reduce the amount of the garbage going into the river? 
a. Store the garbage securely. 
b. Don't let your pets defecate in the stream. 
c. Have regulations to manage garbage. 
d. All of the above. 
PSYCHOLOGICAL SENSE OF COMMUNITY 
(McMillan & Chavis, 1986) 
Strongly Agree 
1 2 3 4 
1. I think my neighborhood is a good place for me to live. 
Strongly Disagree 
5 
2. People in this neighborhood do not share the same values. 
3. My neighbors and I want the same things from the neighborhood. 
4. I can recognize most of the people who live in my neighborhood. 
5. I feel at home in this neighborhood. 
6. Very few of my neighbors know me. 
7. I care about what my neighbors think of my actions. 
8. I have almost no influence over what this neighborhood is like. 
9. If there is a problem in this neighborhood people who live here can solve it. 
10. It is very important to me to live in this particular neighborhood. 
11. People in this neighborhood generally don't get along with each other. 
12. I expect to live in this neighborhood for a long time. 
Membership 
Influence 
Integration 
Connections 
546 
2 3 11 
1 8 9 
7 10 12 
Appendix D 
Videotape Script 
Title No.1 (1 0 minutes long) 
The Situation of the Bangpakong River Chachoengsao, Thailand 
Chachoengsao is a beautiful province, located in the East of Thailand. The area is 
about 5000 square kilometers, including mountains, forests, and rivers. The important 
river in this province is called the Bangpakong River. 
The Bangpakong River is valuable to life. The area ofthis wetland is around 17,000 
kilometers, covers six provinces including Chachoengsao province. One hundred and 
twenty two kilometers of the river originates' from Prachinburee and Nakorn Nayok 
Rivers, and flows directly into the gulf of Thailand at Am pure Bangpakong. 
Trying to maximize the benefit of using the Bangpakong River, the Thai 
Government allocated a large budget to construct the Bangpakong Dam, to protect the 
saline water from the sea, and to preserve the water supply in dry season. 
Unfortunately after the dam began operation during January 2000, highly different 
water level between the upper dam and lower dam was reflected the negative impact to 
the people. There was flooding during high tide, but during low tide, water level is 
extremely low which caused the destruction of soil along the river. Because of these 
negative impacts, the dam is no longer use. 
Because of rapidly increasing population, many environmental problems could be 
found everywhere. Results of the waste survey during 1999 by Chachoengsao 
Municipality, showed that the solid waste was found quite high around 68 tons per day 
and the volume of wastewater which directly discharged in to the Bangpakong River, was 
around 17 million liter per day. The study also found the oxygen in the river was low 
which is not suitable use in households or even use in tap water production, but there are 
no other water resources to choose. The tap work authority must be checked before 
operation. 
Forty years ago, the river is good quality to use for consuming, but now it is growing 
worse because intensity of hyacinth and toxic substance flows into the river. 
The wastewater originates from these three sources 
1. Wastewater from the community 
2. Wastewater from agriculture 
3. Wastewater from industry 
As mentioned earlier, the people in the community discharge wastewater to the river 
without treatment. The more population increases, the more trash increases. The solutions 
depend on encouraging environmental awareness and stop to put trash to the river. 
Wastewater from agriculture normally occurs from chemical fertilization from fields and 
orchards, from fishery and farms. Presently the public sectors try to support the farmers for 
installing wastewater treatment system in farms, but not many farms use them. 
By law, normally waste water treatment system has to be constructed in the industry. 
Some industries have still secretly discharged wastewater into the river. Public sector has to 
strictly check and fine them. 
When we are the destroyer, when the environment changes, when the Bangpakong River 
becomes polluted, the adverse effects come back to us. On account of human wastes the river 
ceases to breath. What is the left for our children, if we don't cure it? Now it is the time to 
join hand to preserve the river for ourselves and for future generation. 
Title No 2: (lminutes) 
Love Water Resources 
The main causes ofwater resources contamination are human behaviour. Do you 
. believe it or not? Human disposes of litter into the river that harms aquatics animal and 
human health because of lack of oxygen in the water. We can conserve water by starting 
in family and our own, such as avoiding discharge wastewater to the river, harvest the 
hyacinth, and reduce solid waste are the effective way to keep water from contamination. 
All rivers have their own nature and individual housing, particularly those houses 
located closed to the rivers. If we behave inappropriate way, it will affect not only our 
family members but also overall environment. We also polluted by throwing the bottles, 
metal which take a long time to destroy. 
The problems of water resource contamination in Thailand are more severe. The 
problems start with us. We can try to look after the rivers life, and to conserve water 
resources before too late. 
Title No.3: (lminutes) 
The Skimmer 
Some households have installed skimmers. But many people have never known what 
skimmers are, and what benefits they have. In general, water can naturally clean itself by 
oxidization. Because of oily cooking from households and restaurants mixes with 
untreated water and is discharged directly into the river, water contamination occurs. 
Skimmers are needed when the water turns oily, because oxygen from the air is unable to 
penetrate into the deep water. 
The skimmer is a tool to filter oil from food particles before discharging wastewater 
into the river. It's time to install the skimmer to protect the river from deterioration. 
Title No 4: (!minutes) 
Trashes in The River 
Everybody has seen the floating trash scenery on the Bangpakong River caused by 
villagers throwing away garbage into the river, instead of picking it up. This problem will 
not be so severe if the people who live along the river work together and not dispose of 
any litter into the river, harvest the hyacinth, and built properly toilette. 
Pig farmers should reduce the discharge processes of the pig excrement before 
eliminating it into the river. 
Pollution problem could be solved if the community members co-operate to conserve 
water in order to balance living between the human being and nature. 
Title No 5: (lminutes) 
Save Water Use (!minutes) 
Thailand is well known as the fruitful region. Although now a day these words are 
probably not really true. Because we still have insufficient the water supply and lack of 
. water resources continue to increase. It widely accepted that the pollution problems come 
from humans, particularly deforestation. Forest was water resources generated is 
increasing destroyed. 
Now it is time for collaboration, and closely takes care of water by reducing the 
action that causes of pollution. In the urban area, saving water use is more severe 
concerned, such as choosing save water compliance devices, checking regular tap water 
to stop leaky tap at home and close it tightly every time after using it, and reuse the 
wastewater to water plants. If we do this, we can not only decrease the water use but also 
reduce household payment for using water for the maximum benefit. As we know well, 
there are many ways to save water which leads different types of outcomes. If we save 
water, the crucial result was achieved; water will be available for all of us in the long run. 
AppendixE 
Table 4.2 
Gender and Age across Communities 
Community Count Males Females 20-30 31-40 41-50 51-60 >60 No 
% % % % % % % % Response 
Banmai 50 20 30 9 8 18 10 5 
Market 100% 40% 60% 18% 16% 36% 20% 10% 
Bone 60 22 38 10 11 17 14 8 
Market 100% 36.67% 63.33% 16.67% 18.33% 28.33% 23.33% 13.34% 
Bang-Wua 57 25 32 6 12 10 14 14 
Market 100% 43.86% 56.14% 10.53% 21.05% 17.54% 24.56% 24.56% 1.75% 
Bang-Khla 52 19 33 17 15 8 8 4 
Market 100% 36.54% 63.46% 32.69% 28.84% 15.39% 15.39% 7.69% 
Total 219 86 133 42 46 53 46 31 
100% 39.27% 60.73% 19.18% 21.00% 24.20% 21.00% 14.16% .46% 
Table 4.3 
Level of Educational Achievement across Communities 
Community Count <Primary Primary Secondary Bachelor Higher No 
% Degree Bachelor Response 
Degree 
Banmai 50 1 12 17 19 1 
Market 100% 2% 24% 36% 36% 2% 
Bone 60 23 23 14 
Market 100% 38.33% 38.33% 23.34% 
Bang-Wua 57 1 32 14 9 1 
Market 100% 1.75% 56.14% 24.56% 15.80% 1.75% 
Bang-Khla 52 3 22 15 12 
Market 100% 5.77% 42.31% 28.85% 23.07% 
Total 219 5 89 69 54 2 
100% 2.28% 40.63% 31.51% 24.66% .92% 
Table 4.4 
Occupation across Communities 
Community Count Small General Government Factory Other No 
% Business Employee Service Employee response 
Banmai 50 14 17 9 3 6 1 
Market 100% 28.00% 34.00% 18.00% 6.00% 12.00% 2.00% 
Bone 60 16 24 5 2 13 
Market 100% 26.67% 40.00% 8.33% 3.33% 21.67% 
Bang- 57 30 8 4 13 2 
Wua 100% 52.63% 14.04% 7.02% 22.81% 3.50% 
Market 
Bang- 52 29 17 5 1 
Khla 100% 55.78% 32.69% 9.61% 1.92% 
Market 
Total 219 89 66 18 5 37 4 
100% 40.64% 30.14% 8.22% 2.28% 16.89% 1.83% 
Table 4.5 
Monthly Incomes across Communities. 
Community Count <3,000B 3,001- 5,001- 10,001- 30,001- >50,000 No 
% aht 5,000 10,000 30,000 50,000 Response 
Banmai 50 3 9 7 11 2 1 17 
Market 100% 6% 18% 14% 22% 4% 2% 34% 
Bone 60 14 10 10 5 3 18 
Market 100% 23.33% 16.67% 16.67% 8.33% 5.00% 30.00% 
Bang-Wua 57 12 14 8 7 16 
Market 100% 21.05% 24.56% 14.04% 12.28% 28.07% 
Bang-Khla 52 6 15 17 14 
Market 100% 11.54% 28.85% 32.69% 26.92% 
Total 219 35 48 42 23 5 1 65 
100% 15.98% 21.92% 19.18% 10.50% 2.28% 0.46% 29.68% 
Table 4.6 
Length of Residency across Communities. 
Community Total Count <1year 1-10 11-20 21-30 >30 No 
% response 
Banmai 50 1 3 12 7 26 1 
Market 100% 2% 6% 24% 14% 52% 2% 
Bone 60 20 8 4 28 
Market 100% 33.33% 13.33% 6.67% 46.67% 
Bang-Wua 57 1 6 6 10 34 
Market 100% 1.75% 10.53% 10.53% 17.54% 59.65% 
Bang-Khla 52 17 12 9 14 
Market 100% 32.69% 23.08% 17.31% 26.92% 
Total 219 2 46 38 30 102 1 
100% .91% 21.00% 17.35% 13.70% 46.58% .46% 
Table 4.7 
Monthly Water Bill across Communities 
Community Count Mean No response % 
Banmai Market 50 262.88 5 10% 
Bone Market 60 239.76 10 16% 
Bang-Wua Market 57 402.53 4 7% 
Bang-Khla Market 52 281.76 7 13.5% 
Total 219 . 296.73 26 11.87% 
Table 4.8 
Number of Family Members across Communities 
Community Count Mean No response % 
Banmai Market 50 4.20 1 2% 
Bone Market 60 4.23 3 5% 
Bang-Wua Market 57 5.63 3 5.26% 
Bang-Khla Market 52 4.27 
Total 219 4.58 7 3.20% 
Appendix F 
Table 4.9 
The Effects of Seven Independent Variables on the Experimental Group Participants' 
Intention to Conserve the Water (ICW) prior to the Water Conservation Campaign. 
Mode Un-standardized Standardized 
Independent Variables Coefficients Coefficients t 
Std. 
~ Error 
1 (Constant) 29.195 9.185 3.178 
Knowledge (KN) .186 ' .176 .088 1.057 
Sense Of Community 
.043 .156 .023 .275 (SO C) 
Attitude (A TT) .037 .065 .053 .573 
Subjective Norm (SN) .429 .101 .423 4.241 * 
Past Behaviour (PB) .144 .112 .124 1.277 
Perceived Behavioural 
.117 .147 .089 .794 
Control ( PBC) 
Situational 
-.098 .102 -.082 -.958 
Supporters(S S) 
* p<0.05 
Table 4.10 
The Effects of Seven Independent Variables on the Experimental Group Participants' 
Intention to Conserve Water (ICW) immediately_ a(Jer the Water Conservation Campaign. 
Mode Independent Un-standardized Standardized 
Variables Coefficients Coefficients t 
Std. 
~ Error 
(Constant) 11.8 
9.064 1.310 
76 
Knowledge (KN) .076 .215 .028 .355 
Sense Of Community 
-.106 .119 -.066 -.889 
(SOC) 
Attitude (A TT) .610 .092 6.645* 
Subjective Norm 
.182 .112 .159 1.623 
(SN) 
Past Behaviour (PB) .089 .111 .074 .798 
Perceived 
Behavioural .133 .120 .103 1.104 
Control ( PBC) 
Situational 
.090 .110 .064 .825 
Supporters(S S) 
*p<0.05 
Table 4.11 
The Effects of Seven Independent Variables on the Experimental Group Participants' 
Intention to Conserve Water (ICW) 3 Months af1er the Water Conservation Campaign. 
Mode Un-standardized Standardized 
Independent Variables Coefficients Coefficients t 
Std. 
~ Error 
1 (Constant) 13.942 6.164 2.262 
Knowledge (KN) -.190 .147 -.091 -1.296 
Sense Of Community 
.112 .109 .066 1.033 
(SO C) 
Attitude (A TT) .617 .085 .559 7.302* 
Subjective Norm (SN) .426 .088 .420 4.837* 
Past Behaviour (PB ) .062 .102 .050 .608 
Perceived Behavioural 
-.039 .105 -.032 -.376 
Control (PBC) 
Situational Supporters 
-.179 .080 -.174 -2.228* 
(SS) 
* <p.05 
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Table 4.13 
The Effects of Seven Independent Variables on Leaders' Intention to Conserve Water 
(ICW) Prior to the Water Conservation Campaign 
Independent 
Group Variables 
E 
c 
(Constant) 
(Constant) 
Subjective 
Norm (SN) 
* p<0.05 
Table 4.14 
U n -standardized 
Coefficients 
Std. Error 
42.471 27.115 
48.089 16.373 
L008 .238 
Standa,rdized 
Coefficients 
0.417 
t 
1.566 
2.937 
4.231 * 
The Ejfects of Seven Independent Variables on Community Leaders' Intention to Conserve 
Water (ICW) Immediately after the Water Conservation Campaign. 
Independent Un-standardized Standardized 
Group Variables Coefficients Coefficients t 
p Std. Error p 
E (Constant) 
35.831 -.697 
24.962 
Attitude (A TT) .712 .282 .579 2.526* 
c (Constant) 29.462 53.446 .551 
Knowledge ( 
-.969 .443 -.439 -2.186* 
KN) 
* p<0.05 
Table 4.15 
The Effects of Seven Independent Variables on Leaders' Intention to Conserve Water 
(ICW) Three Months after the Water Conservation Campaign. 
Independent Un-standardized Standardized 
Model Variables Coefficients Coefficients t 
Std. 
B Error Beta 
E (Constant) .104 19.746 .005 
Attitude (A TT) .665 .193 .636 3.448* 
Subjective Norm 
.566 .229 .502 2.476* 
(SN) 
c (Constant) 1.69 
28.415 .060 
3 
Situational 
.686 .278 .721 2.464* 
Supporters (SS ) 
* p<0.05 
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Table 4.16 
The Effects of Seven Independent Variables on Leaders' Intention to Conserve Water 
(ICW) prior to the Water Conservation Campaign. 
Independent Un-standardized Standardized 
Group Variables Coefficients Coefficients t 
Std. 
p Error 
E (Constant) 31.44 
10.325 3.046 
8 
Subjective Norm 
.505 .111 .507 4.548* (SN) 
c (Constant) 10.65 
9.559 1.114 
2 
Attitude (A TT) .275 .111 .254 2.479* 
* p<0.05 
Table 4.17 
The Effects ofSeven Independent Variables on Participants' Intention to Conserve Water 
(ICW) Immediately After the Water Conservation Campaign. 
Independent 
Group Variables 
E (Constant) 
Attitude (ATT) 
C (Constant) 
Attitude (ATT) 
Past Behaviour 
(PB) 
* p<0.05 
Un-standardized 
Coefficients 
B Std. Error 
16.176 9.986 
.604 .1 01 
19.890 10.545 
.459 .139 
.361 .133 
Standardized 
Coefficients t 
Beta 
1.620 
.522 5.975* 
1.886 
.373 3.293* 
.293 2.716* 
Table 4.18 
The Effects ofSeven Independent Variables on Participants' Intention to Conserve Water 
(ICW) Three Months after the Water Conservation Campaign. 
Independent Un-standardized Standardized 
Group Variables Coefficients Coefficients t 
Std. 
p Error 
E (Constant) 15.073 7.108 2.121 
Attitude (A TT) .625 .099 .556 6.286* 
Subjective Norm 
.402 .103 .404 3.915* 
(SN) 
c (Constant) 20.203 8.681 2.327 
Subjective Norm 
.375 .116 .414 3.227* 
(SN) 
Perceived 
Behavioural Control .420 .150 .277 2.802* 
(PBC) 
* p<0.05 
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Table 4.19 
Tests of the Sphericity of Variables of Participants' at Different Times 
Within Dependent Mauchly's Approx. 
Subjects Variables w Chi-Square df Epsilon 
Effect 
Greenhouse Huynh-
-Geisser Feldt 
Time 1. Knowledge 
.984 3.459 2 .984 .998 
2. Sense Of 
.975 5.521 2 .975 .989 Community 
3. Intention to 
.972 6.186* 2 .973 .986 Conserve Water 
4. Attitude 
.908 20.912* 2 .916 .927 
5. Subjective 
.978 4.763 2 .979 .992 Norm 
6. Perceived 
.955 9.869* 2 .957 .970 Behaviour 
7. Perceived 
.996 Behavioural .982 3.981 2 .982 
Control 
8. Situational 
Supporters .966 7.373* 2 .968 .981 
Nl=llO N2=109 
*p< 0.05 
Table 4.20 
The Differences of the Variables of Participants across Times 
Type Ill 
Measure Sum of Mean Partial Eta Observed 
Source D.V Squares df Square F Squared Power 
Time KN Sphericity 422.90 2 211.45 19.62* .08 1.00 Assumed 
soc Sphericity 31.47 2 15.74 1.21 .01 .26 Assumed 
ICW Huynh-Feldt 383.52 1.97 194.53 4.62* .02 .77 
ATT Huynh-Feldt 2599.45 1.85 1401.81 29.55* .12 1.00 
SN Sphericity 58.41 2 29.20 .72 .00 .17 Assumed 
PB Huynh-Fe1dt 178.00 1.94 91.75 2.79 .01 .54 
PBC Sphericity 1929.14 2 964.57 40.5* .16 1.00 Assumed 
ss Huynh-Fe1dt 333.26 1.96 169.93 4.86* .02 .80 
Time* KN Sphericity 78.03 2 39.01 3.62* .02 .67 group Assumed 
soc Sphericity 50.22 2 25.11 1.93 .01 .40 Assumed 
!CW Huynh-Feldt 1656.75 1.97 840.36 19.98* .08 1.00 
ATT Huynh-Feldt 1272.02 1.85 685.96 14.46* .06 1.00 
SN Sphericity 3017.31 2 1508.65 37.21 * .15 1.00 Assumed 
PB Huynh-Feldt 1094.71 1.94 564.27 17.16 .07 1.00 
PBC Sphericity 334.65 2 167.33 7.04* .03 .93 Assumed 
ss Huynh-Feldt 834.19 1.96 425.35 12.18* .05 .99 
Error KN Sphericity 4678.07 434 10.78 (time) Assumed 
soc Sphericity 5652.46 434 13.02 Assumed 
!CW Huynh-Feldt 17995.00 427.81 42.06 
ATT Huynh-Feldt 19091.79 402.39 47.45 
SN Sphericity 17595.03 434 40.54 Assumed 
PB Huynh-Feldt 13839.77 420.99 32.87 
PBC Sphericity 10320.77 434 23.78 Assumed 
ss Huynh-Feldt 14864.27 425.57 34.93 
* p <0.05 
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Table 4.21 
Basic Statistics of Variables Across Time (Before, Immediately after and Three Months 
after Water Conservation Campaign) 
Std. 
Measure time Mean Error 95% Confidence Interval 
Lower Upper 
Bound Bound 
KN 1 14.480 .259 13.970 14.991 
2 16.430 .236 15.965 16.895 
3 15.242 .256 14.736 15.747 
soc 1 33.435 .237 32.968 33.901 
2 33.571 .276 33.026 34.116 
3 33.054 .305 32.453 33.655 
ICW 1 67.683 .540 66.619 68.747 
2 67.231 .460 66.325 68.137 
3 69.030 .473 68.096 69.963 
ATT 1 52.974 .607 51.779 54.170 
2 56.684 .372 55.950 57.417 
3 57.565 .405 56.766 58.364 
SN 1 58.912 .527 57.874 59.949 
2 59.064 .431 58.216 59.913 
3 59.606 .491 58.638 60.575 
PB 1 44.539 .440 43.672 45.406 
2 43.758 .371 43.027 44.489 
3 45.021 .450 44.135 45.907 
PBC 1 38.322 .369 37.593 39.050 
2 40.303 .333 39.648 40.959 
3 42.517 .349 41.829 43.205 
ss 1 41.740 .448 40.856 42.623 
2 41.900 .297 41.315 42.485 
3 43.324 .441 42.454 44.195 
Table 4.22 The Differences among Means of Each Variable Across Times (Before, 
Immediately after and Three Months after Water Conservation Campaign) 
Mean Difference 
D.V (I) time (J) time (1-J) Std. Error Sig.(a) 
KN 1 2 -1.950(*) .330 .000 
3 
-.761(*) .295 .032 
2 1.950(*) .330 .000 
3 1.189(*) .315 .001 
3 1 .761(*) .295 .032 
2 
-1.189(*) .315 .001 
soc 2 
-.136 .329 1.000 
3 .381 .333 .763 
2 1 .136 .329 1.000 
3 .517 .371 .495 
3 1 
-.381 .333 .763 
2 
-.517 .371 .495 
ICW 1 2 .452 .665 1.000 
3 -1.347 .586 .067 
2 1 
-.452 .665 1.000 
3 
-1.799(*) .592 .008 
3 1.347 .586 .067 
2 1.799(*) .592 .008 
ATT 2 -3.709(*) .653 .000 
3 
-4.591 (*) .702 .000 
2 1 3.709(*) .653 .000 
3 
-.881 .535 .302 
3 4.591(*) .702 .000 
2 .881 .535 .302 
SN 2 
-.153 .651 1.000 
3 
-.695 .578 .691 
2 1 .153 .651 1.000 
3 -.542 .594 1.000 
3 1 .695 .578 .691 
2 
.542 .594 1.000 
PB 1 2 .782 .564 .501 
3 -.482 .571 1.000 
2 1 
-.782 .564 .501 
3 
-1.263(*) .479 .027 
3 
.482 .571 1.000 
2 1.263(*) .479 .027 
PBC 2 -1.982(*) .477 .000 
3 
-4.195(*) .485 .000 
2 1.982(*) .477 .000 
3 
-2.213(*) .434 .000 
3 1 4.195(*) .485 .000 
2 2.213(*) .434 .000 
ss 1 2 
-.161 .547 1.000 
3 
-1.585(*) .607 .029 
2 .161 .547 1.000 
3 
*p<0.05 
3 
I 
2 
-1.424(*) 
1.585(*) 
1.424(*) 
.521 
.607 
.521 
.020 
.029 
.020 
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Table 4.23 
Means and Standard Deviations for Each Variable 
Std. 
Measure Group Mean Error 
KN experimental 16.490 .245 
control 14.278 .246 
soc experimental 33.301 .266 
control 33.405 .267 
ICW experimental 69.520 .481 
control 66.443 .483 
ATT experimental 56.422 .423 
control 55.060 .424 
SN experimental 61.251 .471 
control 57.137 .473 
PB experimental 45.860 .401 
control 43.019 .403 
PBC experimental 41.863 .317 
control 38.898 .319 
ss experimental 41.608 .337 
control 43.035 .339 
Experimental Group: N=llO 
Control Group: N=109 
Table 4.24 
The Differences between the Means of Each Variable Across Time (Before, Immediately 
after and Three Months after Water Conservation Campaign) 
Type Ill 
Sum of Mean Partial Eta Observed 
Source Measure Sguares df Sguare F Sguared Power~al 
group KN 803.153 1 803.153 40.665* .158 1.000 
soc 1.766 1.766 .076 .000 .059 
ICW 1555.235 1555.235 20.376* .086 .994 
ATT 304.481 304.481 5.167* .023 .619 
SN 2780.197 2780.197 38.030* .149 1.000 
PB 1325.207 1325.207 25.014* .103 .999 
PBC 1444.479 1444.479 43.436* .167 1.000 
ss 334.810 334.810 8.929* .040 .845 
Error KN 4285.842 217 19.750 
soc 5063.804 217 23.336 
ICW 16563.200 217 76.328 
ATT 12786.178 217 58.922 
SN 15863.679 217 73.105 
PB 11496.487 217 52.979 
PBC 7216.377 217 33.255 
1 ss 8137.242 217 37.499 
* p<0.05 
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Table 4.25 
Comparison of Variable Ratings Between the Experimental and Control Group 
Participants Prior to the Water Conservation Campaign. 
Type Ill 
Sum of Mean 
Source Dependent Variable Squares df Square 
GROUP Knowledge 134.33 1 134.33 
Sense Of Community 19.26 1 19.26 
Intention to Conserve Water 1.18 1 1.18 
Attitude 99.74 1 99.74 
Subjective Norms 51.92 1 51.92 
Past Behaviour 24.18 1 24.18 
Perceived Behaviour Control 1075.39 1 1075.39 
Situational Supporter 298.848 1 298.85 
Error Knowledge 3192.36 217 14.71 
Sense Of Community 2664.62 217 12.28 
Intention to Conserve Water 13855.88 217 63.85 
Attitude 17484.09 217 80.57 
Subjective Norm 13175.40 217 60.72 
Past Behaviour 9193.18 217 42.36 
Perceived Behaviour Control 6487.52 217 29.87 
Situational Supporter 9550.85 217 44.01 
* p<0.05 
F 
9.13* 
1.57 
.02 
1.24 
.85 
.57 
35.97* 
6.79* 
Table 4.26 
Means and Standard Deviations of Variables Immediately after the Water Conservation 
Campaign. 
Standard. N 
Dependent Variables Group Mean Deviation 
Knowledge (KN) experimental 17.381 2.537 110 
control 15.480 4.244 109 
Total 16.435 3.612 219 
Sense Of Community experimental 33.499 4.352 110 (SOC) 
control 33.644 3.811 109 
Total 33.571 4.083 219 
Intention to Conserve experimental 70.930 6.959 110 Water (ICW) 
control 63.532 6.646 109 
Total 67.248 7.735 219 
Attitude (A TT) experimental 59.278 5.965 110 
control 54.090 5.010 109 
Total 56.695 6.081 219 
Subjective Norm (SN) experimental 63.820 6.093 110 
control 54.309 6.641 109 
Total 59.086 7.946 219 
Past Behaviour (PB) experimental 46.497 5.812 110 
control 41.019 5.141 109 
Total 43.770 6.125 219 
Perceived Behavioural experimental 42.020 5.425 110 Control (PBC) 
control 38.587 4.354 109 
Total 40.311 5.203 219 
Situational Supporter experimental 42.736 4.952 110 (SS) 
control 41.064 3.745 109 
Total 41.904 4.462 219 
Table 4.27 
The Differences Between Means of Each Variable Immediately after the Water 
Conservation Campaign. 
Partial 
Dependent Sum of Mean Eta 
Variable Squares df Square F Squared 
Knowledge (KN) Contrast 123.41 1 123.41 10.21 * .046 
Error 2587.15 214 12.09 
Sense Of Contrast 
Community 2.13 1 2.13 .13 .001 
(SOC) 
Error 3492.57 214 16.32 
Intention to Contrast 
Conserve Water 2549.28 2549.28 55.70* .207 
(ICW) 
Error 9795.05 214 45.77 
Attitude (ATT) Contrast 1070.27 1 1070.27 35.62* .143 
Error 6429.80 214 30.05 
Subjective Norm Contrast 3921.96 1 3921.96 96.00* .310 (SN) 
Error 8743.07 214 40.85 
Past Behaviour Contrast 1251.22 1251.22 41.51* .162 (PB) 
Error 6450.58 214 30.14 
Perceived Contrast 
Behavioural 372.41 372.41 15.32* .067 
Control (PBC) 
Error 5200.42 214 24.30 
Situational Contrast 130.13 130.13 6.74* .031 Supporter (SS) 
Error 4130.82 214 19.30 
* p<0.05 
Observed 
Power 
.89 
.06 
1.00 
1.00 
1.00 
1.00 
.97 
.73 
Table 4.28 
Means and Standard Deviations of Variables Three Months after the Water 
Conservation Campaign. 
Std. 
Group Mean Deviation N 
Knowledge experimental 16.825 3.359 110 
control 13.658 4.189 109 
Total 15.249 4.105 219 
Sense Of experimental 32.674 4.149 110 Community 
control 33.434 4.852 109 
Total 33.051 4.518 219 
Intention to community 
Conserve experimental 70.020 7.025 110 
Water 
control 68.039 6.988 109 
Total 69.034 7.061 219 
Attitude experimental 57.688 6.366 110 
control 57.442 5.601 109 
Total 57.566 5.985 219 
Subjective Norm experimental 61.509 6.919 110 
control 57.704 7.611 109 
Total 59.615 7.501 219 
Past Behaviour experimental 46.875 5.658 110 
control 43.167 7.526 109 
Total 45.030 6.894 219 
Perceive experimental 
Behaviour 43.032 5.761 110 
Control 
control 42.002 4.489 109 
Total 42.519 5.181 219 
Situational experimental 41.515 6.829 110 Supporter 
control 45.134 6.221 109 
Total 43.316 6.766 219 
Table 4.29 
The Differences Between Means of Each Variable Three Months after the Water 
Conservation Campaign. 
Partial 
Dependent Sum of Mean Eta Observed 
Variable Squares df Square F Squared Power 
Knowledge Contrast 262.064 1 262.064 20.529* .088 .995 
Error 2731.816 214 12.765 
Sense Of Contrast 25.226 1 25.226 1.230 .006 .197 Community 
Error 4390.596 214 20.517 
Intention to 
Conserve Contrast 65.423 1 65.423 1.356 .006 .213 
Water 
Error 10324.403 214 48.245 
Attitude Contrast 42.630 1 42.630 1.231 .006 .197 
Error 7411.556 214 34.633 
Subjective Contrast 545.042 1 545.042 10.633* .047 .901 Norm 
Error 10969.192 214 51.258 
Past Contrast 616.111 616.111 13.926* .061 .960 Behaviour 
Error 9467.687 214 44.242 
Perceive 
Behaviour Contrast 10.959 1 10.959 .410 .002 .098 
Control 
Error 5723.180 214 26.744 
Situational Contrast 473.568 1 473.568 11.004* .049 .910 Supporter 
Error 9210.061 214 43.038 
*P<0.05 
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Table 4.30 
Tests ofthe Sphericity of the Variables for Leaders Across Time (Before, Immediately 
after and Three Months after Water Conservation Campaign) 
Within Approx. 
Subjects Measure Mauchly's Chi-
Effect D.V w Square df Epsilon( a) 
Greenhouse-
Geisser Huynh-Feldt 
TIMES Knowledge 
.834 6.698* 2 .858 .918 
Sense Of 
.968 1.186 2 .969 1.000 Community 
Intention to 
Conserve .929 2.717 2 .934 1.000 
Water 
Attitude 
.559 21.487* 2 .694 .731 
Subjective 
.909 3.535 2 .916 .986 Norm 
Past 
.835 6.653* 2 .859 .919 Behaviour 
Perceive 
Behaviour .954 1.737 2 .956 1.000 
Control 
Situational 
.952 1.827 2 .954 1.000 Supporter 
* p< 0.05 
Table 4.31 
The Differences Between Variables for Leaders Across Time (Before, Immediately after 
and Three Months after Water Conservation Campaign) 
Partial 
Type III Eta 
Source Measure Sum of Mean Square 
D.V Squares df Square F d 
TIME KN Huynh-Feldt 111.46 1.84 60.69 6.77* .15 
soc Sphericity 70.74 2 35.37 6.05* .14 Assumed 
ATT Greenhouse- 407.02 1.39 293.16 3.55 .08 Geisser 
SN Sphericity 10.31 2 5.15 .13 .00 Assumed 
PB Huynh-Feldt 9.86 1.84 5.36 .18 .00 
PBC Sphericity 346.42 2 173.21 6.53* .15 Assumed 
ss Sphericity 75.82 2 37.91 1.10 .03 Assumed 
TIME* KN Huynh-Feldt 3.83 1.84 2.08 .23 .01 GROUP 
soc Sphericity 12.25 2 6.13 1.05 .03 Assumed 
ICW Sphericity 302.21 2 151.10 3.12* .08 Assumed 
ATT Greenhouse- 272.11 1.39 195.99 2.37 .06 Geisser 
SN Sphericity 1065.80 2 532.90 13.58* .26 Assumed 
PB Huynh-Feldt 509.44 1.84 277.14 9.39* .20 
PBC Sphericity 38.13 2 19.06 .72 .02 Assumed 
ss Sphericity 385.15 2 192.57 5.61 * .13 Assumed 
Error KN Huynh-Feldt 625.88 69.79 8.97 (Time) 
soc Sphericity 444.06 76 5.84 Assumed 
ICW Sphericity 3675.03 76 48.36 Assumed 
ATT Greenhouse- 4354.72 52.76 82.54 Geisser 
SN Sphericity 2982.90 76 39.25 Assumed 
PB Huynh-Feldt 2060.59 69.85 29.50 
PBC Sphericity 2014.25 76 26.50 Assumed 
l I ss I Sphericity Assumed 2608.44 76 34.32 
* p <0.05 
Table 4.32 
Means and Standard Deviations for Variables for Leaders Across Time (Before, 
Immediately after and Three Months after Water Conservation Campaign) 
95% Confidence Interval 
Measu TIME Std. Lower Upper 
re s Mean Error Bound Bound 
KN 1 14.125 .598 12.915 15.335 
2 16.486 .462 15.550 17.421 
3 15.300 .553 14.180 16.420 
soc 1 34.236 .502 33.219 35.252 
2 32.654 .488 31.665 33.642 
3 34.325 .545 33.221 35.429 
ICW 1 70.742 1.274 68.162 73.322 
2 69.200 1.218 66.733 71.667 
3 69.702 1.093 67.489 71.916 
ATT 1 54.824 1.879 51.020 58.629 
2 57.341 .877 55.565 59.117 
3 59.325 .858 57.588 61.062 
SN 1 59.868 1.296 57.245 62.491 
'2 60.152 1.031 58.065 62.239 
3 60.581 1.037 58.482 62.680 
PB 1 45.320 1.026 43.242 47.397 
2 45.371 .847 43.655 47.086 
3 45.952 .875 44.180 47.723 
PBC 1 38.825 1.010 36.781 40.869 
2 40.641 .773 39.077 42.204 
3 42.976 .847 41.262 44.690 
ss 1 43.375 1.008 41.335 45.415 
2 42.950 .606 41.724 44.176 
3 44.808 1.136 42.509 47.107 
* p< 0.05 
Table 4.33 
The Difforences among Means of each Variables for Leaders Across Time 
Measure Mean 
D.V (I) Time (J) Time Difference (I-J) Std. Error Sig.(a) 
KN 1 2 -2.361(*) .760 .011 
3 
-1.175 .558 .126 
2 2.361(*) .760 .011 
3 1.186 .588 .152 
3 1 1.175 .558 .126 
2 
-1.186 .588 .152 
soc 1 2 1.582(*) .568 .025 
3 
-.089 .490 1.000 
2 1 -1.582(*) .568 .025 
3 -1.671(*) .560 .015 
3 1 .089 .490 1.000 
2 1.671(*) .560 .015 
ICW 1 2 1.542 1.706 1.000 
3 1.040 1.346 1.000 
2 1 
-1.542 1.706 1.000 
3 
-.502 1.591 1.000 
3 -1.040 1.346 1.000 
2 .502 1.591 1.000 
ATT 2 -2.517 1.628 .392 
3 
-4.501 2.147 .128 
2 1 2.517 1.628 .392 
3 
-1.984 1.156 .282 
3 1 4.501 2.147 .128 
2 1.984 1.156 .282 
SN 2 
-.284 1.558 1.000 
3 
-.713 1.188 1.000 
2 1 .284 1.558 1.000 
3 -.429 1.431 1.000 
3 1 .713 1.188 1.000 
2 .429 1.431 1.000 
PB 2 
-.051 1.361 1.000 
3 -.632 1.146 1.000 
2 1 .051 1.361 1.000 
3 
-.581 .950 1.000 
3 .632 1.146 1.000 
2 .581 .950 1.000 
PBC 2 -1.816 1.205 .420 
3 
-4.151 (*) 1.217 .005 
2 1 1.816 1.205 .420 
3 
-2.335 1.021 .083 
3 1 4.151(*) 1.217 .005 
2 2.335 1.021 .083 
ss 2 .425 1.162 1.000 
3 
-1.433 1.406 .944 
2 -.425 1.162 1.000 
3 -1.858 1.349 .530 
3 1 1.433 1.406 .944 
2 1.858 1.349 .530 
* p< 0.05 
Table 4.34 
Means and Standard Deviations for Variables for Experimental and Control Group 
Leaders Across Time (Before, Immediately after and Three Months after Water 
Conservation Campaign) 
Standard 
Measure GROUP Mean Error 95% Confidence 
D.V Interval 
Lower Upper 
Bound Bound 
Knowledge experimental 16.867 .557 15.739 17.994 
control 13.741 .557 12.613 14.868 
Sense Of experimental 34.602 .575 33.438 35.766 Community 
control 32.874 .575 31.710 34.038 
Intention to experimental 71.147 1.122 68.876 73.417 Conserve Water 
control 68.616 1.122 66.346 70.886 
Attitude experimental 58.400 1.203 55.964 60.836 
control 55.927 1.203 53.491 58.363 
Subjective experimental 62.031 1.112 59.780 64.282 Norm 
control 58.370 1.112 56.119 60.620 
Past Behaviour experimental 46.998 .888 45.201 48.795 
control 44.096 .888 42.300 45.893 
Perceive experimental 
Behaviour 41.922 .820 40.262 43.582 
Control 
control 39.706 .820 38.046 41.366 
Situational experimental 42.183 .798 40.567 43.799 Supporter 
control 45.239 .798 43.623 46.855 
* p <0.05 
Table 4.35 
The Differences between the Means of Variables for Experimental and Control Group 
Leaders Across Time (Before, Immediately after and Three Months after Water 
Conservation Campaign) 
Type Ill Partial Observe 
Measure Sum of Mean Eta d 
Source D.V Squares df Square F Squared Power( a) 
GROUP KN 293.188 1 293.188 15.744* .293 .972 
soc 89.624 1 89.624 4.518* .106 .545 
ICW 192.154 1 192.154 2.546 .063 .343 
ATT 183.521 1 183.521 2.112 .053 .294 
SN 402.124 1 402.124 5.423* .125 .622 
PB 252.619 1 252.619 5.345* .123 .615 
PBC 147.320 1 147.320 3.651 .088 .461 
ss 280.052 1 280.052 7.324* .162 .751 
Error KN 707.621 38 18.622 
soc 753.778 38 19.836 
ICW 2867.891 38 75.471 
ATT 3301.803 38 86.890 
SN 2817.759 38 74.152 
PB 1795.951 38 47.262 
PBC 1533.299 38 40.350 
ss 1452.986 38 38.236 
*p<0.05 
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Table 4.36 
Comparison between Experimental and Control Group Leaders Prior to the Water 
Conservation Campaign on Eight Variables 
Partial 
Dependent Sum of Mean Eta Observed 
Variable Squares df Square F Squared Power( a) 
KN Contrast 119.025 1 119.025 8.324* .180 .803 
Error 543.350 38 14.299 
soc Contrast 6.859 1 6.859 .680 .018 .127 
Error 383.233 38 10.085 
ICW Contrast 28.359 1 28.359 .436 .011 .099 
Error 2469.001 38 64.974 
ATT Contrast .027 1 .027 .000 .000 .050 
Error 5367.859 38 141.259 
SN Contrast 87.025 1 87.025 1.296 .033 .199 
Error 2551.877 38 67.155 
PB Contrast 75.625 1 75.625 1.795 .045 .257 
Error 1601.316 38 42.140 
PBC Contrast 75.625 1 75.625 1.854 .047 .264 
Error 1550.150 38 40.793 
ss Contrast 416.025 1 416.025 10.243 .212 .877 
* 
Error 1543.350 38 40.614 
* p< 0.05 
Table 4.37 
Means and Standard Deviations for Leaders' Responses to Variables Immediately 
following the Water Conservation Campaign 
Dependent Std. 
Variables Group Mean Deviation N 
KN experimental 17.800 2.016 20 
control 15.172 3.609 20 
Total 16.486 3.177 40 
soc experimental 33.707 3.058 20 
control 31.600 3.119 20 
Total 32.654 3.230 40 
ICW experimental 72.188 7.430 20 
control 66.213 7.972 20 
Total 69.200 8.186 40 
ATT experimental 60.700 6.045 20 
control 53.982 5.005 20 
Total 57.341 6.448 40 
SN experimental 65.900 6.206 20 
control 54.405 6.820 20 
Total 60.152 8.678 40 
PB experimental 48.850 5.029 20 
control 41.892 5.671 20 
Total 45.371 6.357 40 
PBC experimental 42.266 5.204 20 
control 39.016 4.546 20 
Total 40.641 5.096 40 
ss experimental 43.900 4.811 20 
control 42.000 2.492 20 
Total 42.950 3.902 40 
* p <0.05 
Table 4.38 
The Difference Between Means of Experimental and Control Group Leaders' Responses 
to Variables Immediately following the Water Conservation Campaign 
Partial 
Eta-
Dependent Sum of Mean Square Observed 
Variable Squares df Square F d Power( a) 
KN Contrast 39.03 1 39.035 4.35* .108 .53 
Error 323.12 36 8.98 
soc Contrast 7.36 1 7.36 .83 .023 .14 
Error 318.25 36 8.84 
ICW Contrast 351.23 1 351.23 7.21 * .167 .74 
Error 1752.81 36 48.69 
ATT Contrast 371.25 1 371.25 12.64* .260 .93 
Error 1057.15 36 29.36 
SN Contrast 1232.55 1 1232.55 30.20* .456 1.00 
Error 1469.10 36 40.81 
PB Contrast 298.13 1 298.13 10.08* .219 .87 
Error 1065.16 36 29.59 
PBC . Contrast 97.79 1 97.79 3.93 .099 .49 
Error 894.93 36 24.86 
ss Contrast 20.20 1 20.20 1.31 .035 .20 
Error 555.21 36 15.42 
* p< 0.05 
Table 4.39 
Means and Standard Deviations/or Leaders' Responses to Variables Three Months after 
the Water Conservation Campaign 
Measure Std. 
D.V Group Mean Deviation N 
Knowledge experimental 16.9500 2.98196 20 
control 13.6500 3.95068 20 
Total 15.3000 3.83773 40 
Sense Of experimental 35.4500 3.53144 20 
Community control 33.2000 3.36546 20 
Total 34.3250 3.59050 40 
Intention to experimental 71.3530 6.31735 20 
Conserve control 68.0515 7.46574 20 
Water Total 69.7023 7.02792 40 
Attitude experimental 59.6500 6.03738 20 
control 59.0000 4.73509 20 
Total 59.3250 5.36555 40 
Subjective experimental 61.8000 5.59699 20 
Norm control 59.3620 7.39184 20 
Total 60.5810 6.58823 40 
Past experimental 48.2000 5.24756 20 
Behaviour control 43.7030 5.80543 20 
Total 45.9515 5.91779 40 
Perceived experimental 43.3000 6.35030 20 
Behaviour control 42.6520 4.12973 20 
Control Total 42.9760 5.29741 40 
Situational experimental 42.5000 6.44409 20 
Supporter control 47.1160 7.85149 20 
Total 44.8080 7.46504 40 
* p <0.05 
Table 4.40 
Differences Between Means of Experimental and Control Group Leaders' Responses to 
Variables Three Months after the Water Conservation Campaign 
Partial Observe 
Dependent Sum of Mean Eta d 
Variable Squares df Square F Squared Power( a) 
Knowledge Contrast 19.98 1 19.98 2.16 .057 .299 
Error 332.94 36 9.25 
Sense of Contrast 22.56 1 22.56 1.84 .049 .261 Community 
Error 442.24 36 12.28 
Intention to Contrast 
Conserve 17.56 1 17.56 .38 .010 .092 
Water 
Error 1659.43 36 46.09 
Attitude Contrast .95 1 .95 .03 .001 .054 
Error 996.06 36 27.67 
Subjective Contrast 6.19 1 6.19 .17 .005 .069 Norm 
Error 1287.67 36 35.79 
Past Contrast 48.62 1 48.62 1.73 .046 .249 Behaviour 
Error 1010.68 36 28.07 
Perceived Contrast 
Behaviour 5.65 5.65 .22 .006 .074 
Control 
Error 934.15 36 25.95 
Situational Contrast 151.34 1 151.34 2.93 .075 .384 Supporter 
Error 1861.56 36 51.71 
N1=20, N2=20 
* p< 0.05 
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Table 4.41 
Tests of the Sphericity of the Variables (Leaders Excluded) Across Time (Before, 
Immediately after and Three Months after the Water Conservation Campaign) 
Within Approx. 
Subjects Mauchly's Chi-
Effect Measure w Square df Epsilon 
Dependent 
Variables Greenhouse Huynh-
-Geisser Feldt 
TIMES Knowledge .990 1.743 2 .990 1.000 
Sense Of 
.973 4.824 2 .974 .990 Community 
Intention to 
.970 5.322 2 .971 .987 Conserve Water 
Attitude .952 8.583* 2 .955 .970 
Subjective Norm .985 2.611 2 .985 1.000 
Past Behaviour .962 6.8 10* 2 .963 .979 
Perceived 
Behavioural .987 2.334 2 .987 1.000 
Control 
Situational 
.959 7.402* 2 .960 .976 Supporter 
* p< 0.05 
Table 4.42 
Differences between the Variables (Leaders Excluded) Across Time (Before, Immediately 
after and Three Months after the Water Conservation Campaign) 
Partial 
Type III Sum Eta 
Source Measure of Squares df Mean Square F Squared 
TIMES KN Sphericity 316.789 2 158.394 13.923* .073 Assumed 
soc Sphericity 90.590 2 45.295 3.189* .018 Assumed 
ICW Sphericity 474.569 2 237.285 5.951* .033 Assumed 
ATT Huynh-Feldt 2235.235 1.940 1151.987 26.942* .132 
SN Sphericity 48.529 2 24.264 .592 .003 Assumed 
PB Huynh-Feldt 187.187 1.959 95.569 2.838 .016 
PBC Sphericity 1584.034 2 792.017 33.822* .160 Assumed 
ss Huynh-Feldt 266.827 1.952 136.660 3.895* .022 
TIMES KN Sphericity 
* Assumed 93.664 2 46.832 4.117* .023 
GROUP 
soc Sphericity 88.237 2 44.119 3.106* .017 Assumed 
ICW Sphericity 1418.285 2 709.143 17.784* .091 Assumed 
ATT Huynh-Feldt 1008.237 1.940 519.622 12.153* .064 
SN Sphericity 2062.918 2 1031.459 25.181 * .125 Assumed 
PB Huynh-Feldt 673.220 1.959 343.715 10.209* .055 
PBC Sphericity 312.726 2 156.363 6.677* .036 Assumed 
ss Huynh-Feldt 571.366 1.952 292.635 8.341 * .045 
Error KN Sphericity 4027.228 354 11.376 (Times) Assumed 
soc Sphericity 5028.137 354 14.204 Assumed 
ICW Sphericity 14116.043 354 39.876 Assumed 
ATT Huynh-Feldt 14684.557 343.438 42.757 
SN Sphericity 14500.355 354 40.961 Assumed 
PB Huynh-Feldt 11672.468 346.683 33.669 
PBC Sphericity 8289.595 354 23.417 Assumed 
ss Huynh-Feldt 12124.135 345.590 35.082 
*p <0.05 
Table 4.43 
Means and Standard Deviations for Variables (Leaders Excluded) Across Time (Before, 
Immediately after and Three Months after the Water Conservation Campaign) 
Std. 
Measure Time Mean Error 95% Confidence Interval 
Lower Upper 
Bound Bound 
KN 1 14.561 .286 13.996 15.126 
2 16.418 .270 15.885 16.952 
3 15.229 .290 14.657 15.800 
soc 1 33.256 .266 32.730 33.782 
2 33.778 .316 33.154 34.401 
3 32.772 .345 32.090 33.453 
ICW 1 66.998 .587 65.841 68.156 
2 66.790 .489 65.825 67.755 
3 68.880 .527 67.840 69.920 
ATT 1 52.562 .614 51.351 53.773 
2 56.538 .412 55.725 57.350 
3 57.172 .454 56.276 58.068 
SN I 58.697 .577 57.559 59.834 
2 58.822 .473 57.889 59.756 
3 59.388 .555 58.292 60.484 
PB 1 44.364 .487 43.403 45.324 
2 43.398 .409 42.592 44.205 
3 44.814 .515 43.798 45.829 
PBC 1 38.208 .393 37.433 38.983 
2 40.228 .370 39.497 40.959 
3 42.414 .385 41.655 43.173 
ss 1 41.372 .492 40.401 42.343 
2 41.666 .336 41.003 42.329 
3 42.992 .476 42.053 43.932 
* p <0.05 
Table 4.44 
Differences between Variables (Leaders Excluded) Across Time (Before, Immediately 
after and Three Months after the Water Conservation Campaign) 
Measure Mean 
D.V (I) TIMES (J) TIMES Difference (1-J) Std. Error Si g. 
KN 1 2 -1.857(*) .367 .000 
3 
-.668 .338 .150 
2 1 .857(*) .367 .000 
3 1.189(*) .364 .004 
3 1 .668 .338 .150 
2 
-1.189(*) .364 .004 
soc 1 2 
-.522 .375 .497 
3 
.484 .389 .646 
2 1 .522 .375 .497 
3 1.006 .429 .060 
3 1 
-.484 .389 .646 
2 
-1.006 .429 .060 
rcw 2 
.208 .722 1.000 
3 -1.882(*) .645 .012 
2 1 
-.208 .722 1.000 
3 
-2.090(*) .632 .003 
3 1 1.882(*) .645 .012 
2 2.090(*) .632 .003 
ATT 2 -3.976(*) .714 .000 
3 
-4.610(*) .720 .000 
2 3.976(*) .714 .000 
3 
-.634 .602 .881 
3 1 4.610(*) .720 .000 
2 
.634 .602 .881 
SN 2 
-.126 .716 1.000 
3 
-.691 .658 .885 
2 1 .126 .716 1.000 
3 -.566 .654 1.000 
3 1 .691 .658 .885 
2 
.566 .654 1.000 
PB 1 2 
.965 .618 .360 
3 -.450 .650 1.000 
2 1 
-.965 .618 .360 
3 
-1.415(*) .548 .032 
3 
.450 .650 1.000 
2 1.415(*) .548 .032 
PBC 1 2 -2.020(*) .521 .000 
3 
-4.206(*) .531 .000 
2 1 2.020(*) .521 .000 
3 
-2.186(*) .482 .000 
3 1 4.206(*) .531 .000 
2 2.186(*) .482 .000 
ss 2 
-.294 .613 1.000 
3 
-1.621 .673 .051 
2 
3 
1 
3 
1 
2 
.294 
-1.326 
1.621 
1.326 
.613 
.565 
.673 
.565 
1.000 
.060 
.051 
.060 
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Table 4.45 
Means and Standard Deviations of Experimental and Control Groups for Variables 
(Leaders Excluded) Across Time (Before, Immediately after and Three Months after the 
Water Conservation Campaign) 
Std. 
Measure GROUP Mean Error 95% Confidence Interval 
Lower Upper 
Bound Bound 
KN experimental 16.406 .272 15.868 16.944 
control 14.399 .274 13.859 14.940 
soc experimental 33.012 .295 32.430 33.595 
control 33.524 .297 32.939 34.110 
ICW experimental 69.158 .525 68.123 70.193 
control 65.954 .528 64.913 66.995 
ATT experimental 55.982 .437 55.119 56.845 
control 54.865 .440 53.997 55.733 
SN experimental 61.078 .519 60.053 62.103 
control 56.860 .522 55.829 57.891 
PB experimental 45.607 .446 44.726 46.487 
control 42.777 .449 41.891 43.663 
PBC experimental 41.850 .343 41.173 42.528 
control 38.716 .345 38.035 39.398 
ss experimental 41.480 .363 40.763 42.196 
control 42.540 .365 41.820 43.261 
* p <0.05 
Table 4.46 
The Differences between the Means of Experimental and Control Groups for Variables 
(Leaders Excluded) Across Time (Before, Immediately after and Three Months after the 
Water Conservation Campaign) 
Partial 
Type Ill Eta 
Measure Sum of Mean Square Observed 
Source D.V Squares df Square F d Power 
GROU KN 540.573 1 540.573 26.979* .132 .999 p 
soc 35.216 1 35.216 1.496 .008 .229 
ICW 1378.108 1 1378.10 18.544* .095 .990 8 
ATT 167.390 1 167.390 3.241 .018 .433 
SN 2388.438 1 2388.43 32.798* .156 1.000 8 
PB 1074.820 1 1074.82 19.983* .101 .994 0 
PBC 1318.684 1 1318.68 41.422* .190 1.000 4 
ss 150.997 1 150.997 4.240* .023 .535 
Error KN 3546.539 177 20.037 
soc 4165.172 177 23.532 
ICW 13154.025 177 74.317 
ATT 9142.210 177 51.651 
SN 12889.637 177 72.823 
PB 9520.212 . 177 53.787 
PBC 5634.860 177 31.835 
ss 6303.217 177 35.611 
* p <0.05 
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Table 4.47 
Comparison between Experimental and Control Groups' Response to Variables (Leaders 
Excluded) Prior to Commencement of Water Conservation Campaign. 
Partial 
Eta 
Dependent Sum of Mean Square Observed 
Variable Squares df Square F d Power 
KN Contrast 58.62 1 58.62 3.99* .022 .511 
Error 2599.39 177 14.69 
soc Contrast 13.17 1 13.17 1.04 .006 .173 
Error 2249.30 177 12.71 
ICW Contrast 1.87 1 1.87 .03 .000 .053 
Error 10899.76 177 61.58 
ATT Contrast 123.05 1 123.05 1.83 .010 .269 
Error 11924.86 177 67.37 
SN Contrast 12.56 1 12.56 .21 .001 .074 
Error 10530.89 177 59.50 
PB Contrast 1.73 1 1.73 .04 .000 .055 
Error 7508.79 177 42.42 
PBC Contrast 1034.91 1 1034.91 37.46* .175 1.000 
Error 4890.31 177 27.63 
ss Contrast 89.34 1 89.34 2.06 .012 .298 
Error 7669.26 177 43.33 
* p <0.05 
Table 4.48 
Means and Standard Deviations of Experimental and Control Groups Immediately after 
the Water Conservation Campaign. 
Dependent Std. 
Variables Group Mean Deviation N 
Knowledge experimental 17.2873 2.63984 90 
control 15.5490 4.38912 89 
Total 16.4230 3.71053 179 
Sense Of experimental 33.4524 4.60283 90 Community 
control 34.1027 3.81598 89 
Total 33.7757 4.23065 179 
Intention to experimental 
Conserve 70.6500 6.86229 90 
Water 
control 62.9298 6.20300 89 
Total 66.8115 7.58628 179 
Attitude experimental 58.9613 5.93441 90 
control 54.1140 5.03897 89 
Total 56.5512 6.00570 179 
Subjective experimental 63.3576 6.00475 90 Norm 
control 54.2870 6.63935 89 
Total 58.8476 7.77850 179 
Past experimental 45.9740 5.86875 90 Behaviour 
control 40.8226 5.02824 89 
Total 43.4127 6.03258 179 
Perceived experimental 
Behavioural 41.9659 5.50022 90 
Control 
control 38.4901 4.33051 89 
Total 40.2377 5.23781 179 
Situational experimental 42.4778 4.97235 90 Supporter 
control 40.8539 3.95299 89 
Total 41.6704 4.55525 179 
* p <0.05 
Table 4.49 
The Differences Between Experimental and Control Group Means Three Months after the 
Water Conservation Campaign 
Partial Observed 
Dependent Sum of Mean Eta Power 
Variable Squares df Square F Squared 
KN Contrast 67.518 1 67.52 5.22* .029 .623 
Error 2261.827 175 12.92 
soc Contrast .400 1 .40 .02 .000 .053 
Error 3103.447 175 17.73 
ICW Contrast 2331.233 1 2331.23 53.95* .236 1.000 
Error 7562.523 175 43.21 
ATT Contrast 774.421 1 774.421 25.31 * .126 .999 
Error 5352.965 175 30.59 
SN Contrast 3139.394 1 3139.39 77.63* .307 1.000 
Error 7079.581 175 40.45 
PB Contrast 940.070 1 940.07 31.42* .152 1.000 
Error 5236.215 175 29.92 
PBC Contrast 350.822 1 350.82 14.31* .076 .964 
Error 4290.691 175 24.52 
ss Contrast 123.227 1 123.23 6.16* .034 .694 
Error 3500.735 175 20.00 
* p <0.05 
Table 4.50 
Means and Standard Deviations of Experimental and Control Groups Three Months after 
the Water Conservation Campaign 
Dependent Std. 
Variables Group Mean Deviation N 
KN experimental 16.7972 3.45190 90 
control 13.6601 4.26189 89 
Total 15.2374 4.17273 179 
soc experimental 32.0573 4.03778 90 
control 33.4861 5.14117 89 
Total 32.7677 4.66180 179 
ICW experimental 69.7239 7.17192 90 
control 68.0364 6.92112 89 
Total 68.8849 7.07926 179 
ATT experimental 57.2523 6.38665 90 
control 57.0915 5.74348 89 
Total 57.1723 6.05884 179 
SN experimental 61.4444 7.20504 90 
control 57.3312 7.65053 89 
Total 59.3993 7.69065 179 
PB experimental 46.5804 5.73106 90 
control 43.0466 7.88440 89 
Total 44.8234 7.09186 179 
PBC experimental 42.9729 5.65847 90 
control 41.8553 4.57483 89 
Total 42.4172 5.16431 179 
ss experimental 41.2960 6.92729 90 
control 44.6885 5.75213 89 
Total 42.9828 6.57607 179 
* p <0.05 
Table 4.51 
The Differences of Variable Means Between the Experimental and Control Groups Three 
Months after the Water Conservation Campaign 
Partial 
Dependent Sum of Mean Eta Observe 
Variable Squares df Square F Sguared d Power 
KN Contrast 223.92 1 223.916 16.450* .086 .981 
Error 2382.11 175 13.612 
sac Contrast 55.64 1 55.638 2.584 .015 .359 
Error 3768.66 175 21.535 
ICW Contrast 19.50 1 19.499 .398 .002 .096 
Error 8571.82 175 48.982 
ATT Contrast 27.296 1 27.296 .762 .004 .140 
Error 6264.82 175 35.799 
SN Contrast 515.58 1 515.582 9.422* .051 .863 
Error 9576.18 175 54.721 
PB Contrast 447.48 1 447.479 9.363* .051 .861 
Error 8363.39 175 47.791 
PBC Contrast 22.86 1 22.861 .857 .005 .151 
Error 4668.89 175 26.679 
ss Contrast 345.88 1 345.880 8.457* .046 .824 
I Error 7157.16 175 40.898 
* p<0.05 
